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PRELIiMINAHy NOTICE. 

Singe the publication of the last Preliminary Notice in the 
first number of the new series of the Journal of Agriculture for 
July 1843, the Directors have endeavoured to carry out the 
views then determined on for the continued utility and prosperity 
of the Society ; and they are happy to find that these have been 
attended with success. The number of members who have 
since joined the Society has been greater than during any former 
period of the same extent, the entrants having been 263 ; and 
it is gratifying to find that the alphabetical list contained in the 
last number of the Transactions is more numerous than any 
former one it has ever published. In thus noticing the prosperity 
of the Society, the Directors feel gratification in acknowledging 
the cordial support they have received from all branches of the 
community in maintaining it in the distinguished position it has 
long hold among the useful institutions of the country. 

In adverting to the many important matters which have en- 
gaged the attention of the Society since the publication of tho 
last preliminary notice, tho Directors will only refer to a few of 
the greatest interest to tho country. 

Dmdee Shoto . — The Annual General Show of live stock, daily 
produce, implements, wool, &o- for 1843, was held at Dundee on 
the 8th, 9th, and 10th of August ; and though the entries in the 
aggregate were not so numerous as in the preceding year at 
Edinburgh, they were such as to reflect high credit on the pub- 
lic spirit of the district. The attendance of noblemen, gentle- 
men, and practical agriculturists generally, was very numerous. 

The stock from Aberdeenshire, Angus, Forfar, and Fife- 
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shire was very extensive ; and these met not only with stock 
from Galloway and the Borders, but even from the north- 
eastern and midland counties of England. The facility, indeed, 
with which valuable live stock can now be transported was most 
forcibly evinced at this General Show ; and it is to be hoped 
that breeders situated at a great distance from the locality of 
any of these shows will feel convinced that, with the daily increas- 
ing facilities of communication, little danger or injury can befall 
their animals from their transportation, 

Glas^gow Show. — The 'Annual General Show for 1814 took 
place at Glasgow^ on the 7th, 8th, and 9th of August. In allud- 
ing to this show, the Directors congratulate themselves on the 
augmented interest it excited, and especially on the great incrca<?e 
of valuable stock and implements, &;c., of all descriptions, which 
were brought forward for competition. In point of numbers, 
they much exceeded those exhibited on any former occasion. At 
the General Show in Edinburgh in 1842, the number of stock 
exposed in competition was 1014, whilst at Glasgow they exceeded 
1400, These were sent from almost every district in the kingdom 
‘ — ^from the extreme north of Sutherlandshire to the southern 
counties of England. The improvement in quality in the stock, 
&:o, shewn, was not less conspicuous than their increase in 
number, 

Puhlic Break^azt^ 1844- — ^At the Glasgow General Show a 
new feature was introduced, which the Directors are happy to find 
was attended with much interest to the numerous practical agri- 
culturists then assembled, viz. the scientific conversazione at the 
public breakfast, on Saturday, August 10. 

Tim fuU attendance of agriculturists of all classes attested the 
growing desire to combine the principles of science with practice, 
and to communicate mutual instruction, by the diffusion of that 
species of knowledge which can alone be acquired by experience 
and observation. 

The subject of lecture wras ** Tho best means of making the 
practical farmer acquainted with the recent discoveries in science, 
and enabling him to apply them to the cultivation of his own 
farm.” An interesting discussion then ensued on the failure in 
the potato crop,’’ in which Sir E. Bateson and Mr Anderson 
Oolquhoun, M.P,, Mr Alexander of Southbar, 
Mr Burnett of Gadgirth, Mr Stirling of Kenmure, Mr Fleming 
of Barrochan, and Professor J ohnston, took the most prominent 
part. ^ Eeunions of this kind of men of science and of practical 
experience, from different parts of the kingdom, cannot but prove 
objects of the first interest to agriculturists generally. 

AgrieulUral Ghemktrg.—li was reported, at the half-yearly 
meetmg of the Society, in July 1843, that the appointment of a 
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Chemist Imd boon made by the Agricultural Chemistry Associar 
tion^an important step to aid the practical farmer in under 
standing the principles which should direct him in the prosecu- 
tion of his daily avocations. The Directors have much pleasure 
in observing the interest excited amongst all classes by this 
appointment. In illustration of the labours of Professor J ohnston, 
it is only necessary to refer to wliat was accomplished in the 
first year of his appointment. Not only had 24i2 analyses of 
soils, guano, waters, ashes of plants, marls, &c. been effected, 
but public lectures had been repeatedly delivered in some of the 
more important districts of the country. 

The subjects of those lectures embraced the general theory of 
manures, food of plants, use of manures, mode of applying them, 
methods of improving the soil, the benefits of draining, the use 
of lime, the qualities and use of guano, and tlie feeding of stock. 

The Directors feel that the country generally are indebted to 
the Agricultural Chemistry Association for the stop thus taken, 
and the good which that body has already effected may be taken 
as an evidence of that which is yet to bo derived from its exer- 
tions. 

Annimrsarjf General Meetbig^ 1843. — ^At the Anniversary 
General Meeting of the Society in Januaiy last a change took 
place in the oflSce-bearers. His Grace the Duke of Richmond, 
having been elected in 1841, had then completed the fourth year 
of the term beyond which, by the provisions of the charter, the 
President could not hold office. 

The Directors proposed to the Mooting that his Grace the 
Duke of Montrose, who had been Vice-prcbidont during llio 
years 1838-39, and who had most satisfactorily discharged the 
duties of that office, should bo elected President during iho 
ensuing year; and the proposal was carried imanimoudy. 

It is only duo to the Duke of Richmond to say, ^\hat U e Moi'v 
bers as wcU as the Directors are well aware of, that while ai il o 
Iicad of the Ko(5icty liis CJrace had di^’cllarged the diiiie-, of the 
cliair wnfch the utmost zeal and efficiency. Ho w\as in his \ Jure 
at every great Annual Meeting that had been held during I'^s 
term of office, in whatever locality it took place ; and to the other 
business of the Society, as well as to the corrospondence devol- 
ving on the chair, he had given the most prompt and careful 
attention. The Directors thoi’oforo fool that there can be bijt 
one opinion as to tho debt of gratitude^ the Society owe to their 
lito noble President. 

The Society had then to fegret the loss of an estimable offico- 
bearor — one of tho most zealous they ever had — ^the late Sir Neil 
Menzies, Bart., the Honorary Secretary, whose lamonLod death 
occurred soon after the Auuual Country Mooting of ISit. 
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The Society, however, have been fortunate enough to secure 
the services of Mr Hope Johnstone of Annandale as a successor 
to this office, a gentleman eminently qualified to fulfil its duties, 
by his business habits and great practical experience. 

Electro-Culture . — ^Among the varied subjects of scientific im- 
portance which have lately engaged their attention, the Directors 
would notice that of Electro-culture. 

By the liberality of James A- Gordon, Esq. of Knockespock, the 
sum of thirty sovereigns has been placed at their disposal as a 
premium for the best essay upon the application of galvanism or 
electricity to the cultivation of plants. 

The application of this subtle and powerful agent to such 
a purpose has recently been made public bv the experiments of 
E. D. Forster, Esq., M.D., of Findrassie Souse, near Elgin ; 
and without being too sanguine in their expectations as to the 
benefit to be obtained by the agriculturist from such a course 
of experiment, the Directors hope that the attention of practical 
farmers being thus directed to the subject, whatever advantages 
may be derived from it will be ascertained and published for the 
general good. 

Tussac Grass . — In the Transactions for July 1844?, the Direc- 
tors published an official letter from Lieutenant E. 0, Moody, 
Governor of the Falkland Islands, to Lord Stanley, the Secretary 
for the Colonies, regarding the introduction of this grass into the 
Highlands and Islai^ds of Scotland. The Society has since received 
the following letter on the arrival of the seed in this country : — 

"Downing Strbbt, September 1844. 

" Sir, — I am directed by XiOrd Stanley to forward you the accompanying parcel of 
Tus&on Seed, which has been presented to his Lordship by the 'Governor of the 
Palkland Isl^ds, and which he desires to present to the Highland Society. — I am, 
Sir, your very oh^ent servant, G. W. Hope. 

"Sir C. Gordon, 

Highland and Agricnltural Sodety, 

« Edinhurgh.” 

The Dii-ectors, having obtained the seed, allotted parcels of it 
to members of the Society located in situations and soils best 
adapted to its successful cultivation ; and should it have been 
transmitted to this country in the state fitted for successful 
germination, and sown with the care so interesting an experiment 
demands, they will have pleasure in receiving and publishing the 
results.* 

Trigommtrieal Survey Scotland . — The suspension, some 

years ago, of the trigonometrical survey of Scotland, was, to the 

• It naif be mentioned that gentlemen desirous of experimenting on the eultivs- 
tion of this apparentljr valnable grass may obtain its seed, by parobase, from Mr 
Smilie, gwaal erioniai agent, No. 5, Cannon Bow, Westminster, London. 
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Directors, a matter of much disappointment. A memorial was 
transmitted, through the Duke of Richmond, the President, to 
tho Lords Commissioners of her Majesty'*s Treasury, urging the 
recommencement of this national undertaking. As the result of 
their applieationdiho following faTOurable reply was received : — 

** Treasury Chambers, Dec, 5, 1843. 

My Lord Duke, — The Lords Commibsioneis of her Majesty’s Treasury, having 
had under consideration a memorial from tiie Highland and Agricultural Society of 
Scotland, dated July 4th last, praying that the ordnance survey of Scotland may be 
carried on with greater expedition, 1 have it in command to acquaint your Grace, for 
the information of the said society, that the second triangulation for the survey in 
question is in progiess in the county of Wigton; and instructions have already been 
given to take the proper measures for ascertaining the legal boundai ies, preparatory to 
3ie introduction of such a force of surveyors as the sum which it will be practicable 
to allot, in future }eais, for the operations of the survey in Scotland, out of the 
amount voted by Parliament, for completiDg tho ordnance surveys in Gieat 
Britain and Ireland, mny allow of. — I have the honour to be, my Lord Duke, your 
Grace’s obedient Servant, C. £. Trevaxyan. 

** To his Grace the Duke of Richmond, K.G. &c., 

“ President, Ac. &c. &c.” 

The Directors, having fully considered this communication 
from tho Treasur}*, came to the resolution that the surveys 
they had formerly instituted, for the elucidation of the geological 
structure and physical condition of the soils in the different dis- 
tricts of tho country, should coase, and tho premiums offered on 
these subjects should be suspended. They will continue, however, 
to publish in their Transactions such geological surveys as have 
already boon received by them and have not, as yet, been made 
public. 

Comj)2mication from the luiperial Agricviltural Society of 
Vienna , — The Directors always nave groat pleasure in specially 
noticing those countries which seem desirous of becoming acquaintr 
ed with our agriculture, and are thus happy to submit m transla- 
tion the following letter which they have received from Austria 

Vienna, IM May 1844, 

“ Honourabld Company, 

Tho Imporlal Agricultural Society of this place (Vienna) liab, for a long time past, 
had opportunities of ajiprcciating in a high degree the extensivo activity developed by 
tlie lioiiouraldo Agricultural Society of Scotland, and have been induced, in conse- 
quence, to express a desire that a more intimate connexion of mutual communi- 
<atioiiR, by a reciprocal exchange of transactions and publications, might be estab- 
lished between both societies, thereby advancing still more successfully the fair object 
of their joint labours. 

As president of the society at this place, I convey to you the expression of this 
their dcbire, and at the same time have tho pleasure of transmitting to yon volumes 
i.-xii. of their former Transactions, and the first part of the first volume of the second 
series ; and have to state also that it will afford to our society the gieatest pleasure to 
continue to forward to you the future publications in like manner ; at the same time 
they express a desir^ that the honourable Agricultural Society of Scotland will have 
the goodness to forward to us their estimable publicafions, by which means the 
fruit of labours in tlie same field, carried on by both societies, in two countries widely 
.separate, will become their common good. Collbrbdo Man&vbldt.” 
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-To thia-comnumication the Directors returned the subjoined 
answer l — 

Highland and Agricultural Society of Saotland have received Count 
Colleredo Mansfeldt’s letter, conveying the \ti&lics of the Imperial Agricultural 
Society of Vienna to have an interchange of Transactions and publications between 
the two societies. The Highland and Agricultural Society have gi-eat pleasuro in 
acceding to this, and they beg to request that the president of the Vienna society 
will convey to its members the thanks which have been unanimously voted by the 
directors of the Highland and Agricultural Society, for the valuable prescut made 
to their library of the published volumes of the Imperial Society’s Transactions. 
They beg, in return, to place at the disposal of the Imperial Society a copy of the 
second and new series of the Highland and Agricultural Society’s Transactions, and 
shall have much satisfaction in transmitting, from time to time, the continuation of 
this work, as it periodically appears. The Highland and Agiicultuial Society have 
to regret that the first series of their Transactions has, been long out of print, and 
that they have it not in their power to offer to the Imperial Society a copy of tlicir 
earlier productions. 

HiGULAirn & Agricultural Sodsrv’b Hall, 

“ Decmher 1844.’* 

The Cattle JEpidemic , — ^This fatal disease, originating in the 
marshy swamps of Hungary, extending northward, and destroy- 
ing in its progress great numbers of cattle, made its appear- 
ance in this country in the beginning of this year. The subject 
was brought before the Society at the General Meeting in Janu- 
ary by Professor Low. To prevent its diffusion in this country, 
by cattle brought here for sale, the Directors addressed a letter 
to the Board of Trade, requesting further information, and 
begging that, if requisite, an eflScienttrerrfbw might be established 
at the ports at which stock are imported, Tho Society w^as 
favoured with tho following reply ; — 

•* OvFXcs OP Committee op Privy Council pCr Trade, 

“ Whitehall, A Fdmujo^ 1846. 

« Sir,— With reference to your letter of the 14th instant, on tho subject of the 
epidemic disease now raging amongst cattle, I am directed by the Lords of the Com- 
mittee of Privy Council for Trade to acquaint you, for the information of tho High- 
land and Agricultural Society of Scotland, that, in cons'^quenco of tho iitteiitioii of 
the Lords of her Maje^sty’s Treasury having been called to this subject, by tlio 
Lords of this Committee, their Loidships have instructed the Commiarionex's of 
Customs to direct their officers carefully to examine any cattle imported into tins 
country* ; and in the event of their appearing to be infected with any dibordcr, m i to 
permit them to he landed without inspection, as to tlieir soundness, by sonic compe- 
tent person, and to report forthwith the ciicumstanees to the government. — I am. 
Sir, your most obedient servant, J, MiicGRi Goii, 

** Sir C. Gordon, Secretary, &c.” 

Shortly afterwards the following letters w’ere also received 

Whitehall, 15/7* March 1846. 

"Sii^— With reference to my letter to you of the 19th ult., on the subject of tho 
epidemic disease now xagkig among cattle on the Continent, I am directed by the 
Lwds of the Conuaittee of Privy Council for Trade to Ininsmitto you, for the 

copy of a ^letter froin her Majest;^^3iIimBter at 
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received from the Forolga office, stating that the reports which had heen'droalated 
of the German Epizootic” having spread into Belgium are^entirely without found- 
ation. — am, Sir, your most obedient servant, J« MAcanadoft. 

“ To Sir C. Gordon.” 

Copy L^ier from Her Jfa/«s<y’« MmUter at Bfumh. 

Brussels, llfh March 1845. 

Mv Lord,— Eeports having obtained circulation Te«.pecting the appearance here 
of some coses of the Epizootic” which has been raging in Germany, I thought 
it right to wait yesterday upon the Minister of the Interior, and beg him to acquaint 
me exactly what degree of confidence was to be attached to these rumours. 

M. Nothomb assured me, in the most positive manner, that the disease of which 
some traces had been observed in Belgium, particularly in the district of llerve, was 
simply that of which some <Mses occur annually at this season, and added, that he 
hid every reason for believing that no one caso of the real Epizootic” had yet oc- 
curred on this side of the Rhine. These assurances, he said, he w^as quite ready to 
give in an official letter, if such should be my wish. An ariete, prescribing tbe 
sanitory precautions to be adopted, in the event of a nearer approach of the "German 
Epizootic,” is now in preparation, and will appear in the course of a few days. 

“ No time shall he lojt in bringing these regulations to theknow ledgo of her Majesty's 
government. — 1 have the honour to be, iVe., J. II, Scsmour. 

" To tho Earl of Abkrdeev, d.o., Ac.” 

Notwithstanding all theso precautions tho disease has mani- 
fested itself in several parts of Scotland ; and though the cases 
in which it has appeared indicate more a sporadiG than an 
epidemic tendency, it nevertheless calls for tho most energetic 
means being used by owners of stock to guard against its ap- 
pearance near them. As the disease is of a severe nature, and 
rapidly fatal in its consequences, the farmer cannot be too strongly 
eautionod to take every proper stop for the eflScient treatment of 
the disease, and the careful isolation of his healthy stock when- 
ever it occurs in his promises. 

The disease also being of an insidious nature, and highly com- 
plicated in the symptoms which it presents, often runs its rapid 
course before the farmer is even aware of its existence;* and it 
should therefore be impressed upon the owners of stock that 
their only safety consists in obtaining, as promptly os possible, 
the professional assistance of a properly licensed practitioner. 

The Museim. — Tho interest taken by the public in the Agri- 
cultural Museum is satisfactory. Since the free admission of 
tho public, the average attciidauce of visitors has been from 350 
to 400 monthly ; and the donations of models, roots, seeds, &c.|, 
received from time to time, render it one of the most attractive 
institutions in the city. 

Monthly MeeHngs. — The Monthly Meetings of the Society, held 
in the Museum during the winter and spring months, have been 
attended by a greater number of farmers in this than in former 
years- Their success, though slow, is progressive; and, from 
the interest displayed in bringing forward objects of practical 
importance, their increase in usefSness may be confidently pre- 
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dieted. The proceedings of these Meetings are carefully reported 
and widely circulated. The Directors hope that practical farmers 
in the surrounding districts will still continue to favour the 
Meetings with their presence, and take part in the discussions 
and that those at a distance will forward to them the results of 
their experience. 

New Dm for Medals , — descriptive note of the two new 
Medals which the Society have recently introduced into their 
premiums, will be found in the Transactions for July as 
also accompanying plates representing fac-similes of all the 
medals. 

Edinlurgh Yeterinary College , — ^The attendance of practical 
pupils on the Veterinary College is now greater than in former 
years. No fewer than thirty-seven candidates have obtained 
diplomas since the publication of the last notice. From the 
increasing interest which this institution is exciting throughout the 
country by the benefits it confers, it has been found necessary 
to extend the curriculum of study to be followed by the 
students. The branches now taught are not confined 
merely to the structure and diseases of the horse, but those of 
all other domestic animals are also included, with the important 
collateral subjects of chemistry and Materia Medica, From the 
growing attention paid to the breeding^ of neat cattle and sheep, 
in every part of the kingdom, the Directors have further had 
under their consideration to add to the aboyo departments 
a course of instruction in the principles of breeding the different 
varieties of the domestic animals at present reared in this countrj'. 
From what has been stated, it will be seen that such a course 
will prove of the highest importance to all having the care or 
charge of such animals. 

By the issuing of a Charter of Incorporation for the Veterinary 
profession, the control of the Society over the Veterinary College in 
Edinburgh has been superseded. The Directors, however, have 
not, in consequence thereof, withdrawn their patronage from 
the College, but will still anxiously endeavour, as heretofore, to 
promote its interests and welfare. 

General Shows , — This year the General Show takes place at 
Dumfries, on the 7th, 8th, and 9th of October ; and, from the 
energy which has already been evinced and from the liberality of 
the landowners of the district in support of it, an extensive and 
interesting exhibition is anticipated. 

In 1846 the General Show is fixed to take place at Inver- 
ness, and in 1847 at Aberdeen. 

Hiobland and Agricultural Society's Hall, 

Edinrueqh, June 1845. 
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REPOBT ON EXPERIMENTS WITH CERTAIN SPECIAL MANURES 
By Thb TuRBirr AbRicoLTUiuL Associatiok. 

^ OljectsofiheEosperinients. — The TurriflF Agricultural Associa- 
tion, at whose instance the experiments now reported were 
undertaken, had in view the improvement of the agriculture of 
the district and the diffusion of accurate agricultural knowledge, 
by means of well arranged and carefully conducted experiments. 
Duplicates of these experiments were made in several conve- 
nient parts of the district, thus giving the members of the asso- 
ciation, not merely an opportunity of hearing the results stated 
and discussed at their meetings, but putting it in their power to 
visit the progress of the experiments as frequently as they thought 
fit. ^ 

8(nh. — ^The soils in the district of Turriff may be referred to 
three different classes : — 

Isif, Those derived from the lower beds of the old red sand- 
stone. The old rod sandstone appears in this locality chiefly in 
the form of dark-coloured conglomerates of various degrees of 
coherency, of dark red sandstones, and of a few beds of slate- 
clay or shale, containing the well-known Findon ichthyolites. 
The soils formed from these rocks consequently vary from sandy 
clay to very open gravel. 

2d^, Soils derived from the greywacke group. The greywacke 
rocks appear in this district in the form of thin, frequently-alter- 
nating beds of greywacke, grey wacke-slate, and clayslate, lying 
generally at high angles, and frequently broken through and 
traversed by quartz veins. The soils which the greywacke gives 
rise to are closer and denser than the former, although in veiy 
few instances can they be ranked as stiff clays. Occasionally, 
where the large-grained greywacke has predominated, the wear 
thering resembles that of granite, and the soils are open and 
porous. 

Sdy Soils derived from various superficial drifts. These soils 
are more abundant than those which can be clearly referred to 
the decomposition of the imderljmg rock. The pebbles of the 
drifts are all water-worn, prinoipdly of primary origin, and 
appear to have been partly derived directly from primary rocks 
and partly from the disintegrated conglomerates. The drift soils 
are the most variable of all in texture — some of them being clay, 

TRANS, — ^jrUJT 1846. A 
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some sand, and some barren gravel, with all the intermediate 
mixtures of these. 

A fourth class of soils might be mentioned, viz, the heathy 
and peaty ; but as heath and peat occur, although not by any 
means with equal frequency, on the three classes above speci- 
fied, it seems unnecessary to include them. 

It was originally intended that a set of similar experiments with 
extraneous manures should be tried on each of these four differ- 
ent varieties of soil ; but it was afterwards found that the funds 
of the association could only afford three sets, so the peaty soils 
were excluded, as least characteristic of the district. When a 
survey of the district was made, no unexceptionable drift soil 
could be obtained in a centrical situation, and it was therefore 
resolved that the three localities selected should be,/rsjf, Findon, 
in the parish of Gamerie and county of Banff, the soil being a 
fine oLl derived from the sandstone of the old red above 

the fish-bed ; Slap, in th© pariah of Turriff, and county of 
Aberdeen, tho soU being a poor gravelly derived from the 

condomerate of the old red, inferior to the fish-beds ; and, 
Rotnie-brisbane, in the parish of Fy vie and county of Aberdeen, the 
soil being a fair ouifieJd^ derived from tho greywacke. These soils 
were fixed on, because they were obviously derived from tho 
rocks on which they rest, and were free from drift or transported 
matter ; secondly^ because they were of the most characteristic 
kinds, each representing areas of considerable extent in the 
district; and, thirdly^ because the localities were such, that 
many of the members of tho association, without much trouble, 
would have frequent opportunities of inspecting th^ progi'ess of 
the experiments. 

^ In the course of a preliminary inqiury into the results of expe- 
riments with extraneous manures, tried in other parts of the 
country, the association had occasion to remark that very few 
of the reports stated the circumstances under which the ti'ials 
were made witli sufiScient fulness to enable those ignorant of the 
particular localities to judge whether similar trials would pro- 
bably be successful in the Turriff district. It was, therefore, 
held^ most expedient to try only such manures as were most 
attainable, and as had already given profitable results in the 
hands of the few individuals in the district who had made expe- 
nments previous to 1843, It was further thought right that 
under which the experiments were tried 
should, as far as possible, be stated, for the purpose of enhancing 
the value of the results both to the agriculturists of the district 
and to those unacquainted with its peculiarities. 

Exaniinaitio^if of the Soils , — For tho purpose of giving precise 
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ideas of tho texture of all the soils experimented upon, textural 
examinations wore ordered, so that they could bo named without 
ambiguity, or referred to any of the recent classifications. It 
was also tliought advisable that accurate chemical analyses sliould 
bo made of Uio throe charaoleristic soils above montioned, for the 
purpose of affording a comparison of tho insults of the field 
experiments with tho composition of tho soils on which the prO' 
duce grow. These three soils being unmixod with drift, and 
formed in sitn, it was thought necessary to have equally minute 
analyses of their subsoils. The association, in ordering these 
analyses, had the benefit of tlio district specially in view ; for it 
is a fair inference that, if the soils are characteristic, tho publi- 
cationof their analyses might, to some extent, supersede the neces- 
sity of similar ones, and would, at all events, give additional value 
to textural examinations of similar soils in the district. 

Meteorological Ohervatiom . — ^Tho influence of climate and of 
season on vegetation, though generally admitted, has seldom been 
stated in connexion with experiments with oxtmneous manures. 
For tho piuqioso of shewing these circumstances, the association 
resolved to have a scries of meteorological observations taken, 
during tho currency of the experiments, by a careful and compe- 
tent person, and with unexceptionable instruments. For the 
sake of being comparable wdth othoi's, and so made more instme- 
tivc, tho doily observations have been taken on tho model of the 
tables published by the Eoyal Society of London. The locality 
fixed on was Darra, and nearly mid-way between Slap and Itothie- 
brisbane, tho two most landward of tho localities where the experi- 
ments wore conducted. The only obseiwation which the asso- 
ciation were nnablo to undertaken was that of the dew'-point ; 
but this is the less to bo regretted, as it lias boon ascertained 
lliat the dcw-pouit is always but a little above tho lowest tem- 
perature of tho twenty-four hours. 

Mamres emploiied for Tarnips . — ^Tho mamu’os employed were, 
ns has boon mentioned, those most easily obtained, most likely to 
be generally usofid, and which had boon ascertained by previous 
tiiols in tho district to bo most economical and suitable to its 
peuuliarilios. Tho extraneous mninues wore purchased of reiqjoot- 
ablo doalcrs, whoso stock liad been examined and found good. 
The particular manures used for turnips wore — 

Is#, Bone-dust, rather finely crushed, and weighing 54 lbs, per 
busheL 

21 ?, Bom-dust with Sidphwie Acid . — The dry preparation was 
preferred, being to bo had of tho manufacturers ready prepared, 
and of good quality, and also on account of its being capable ot 
being applied by the hand or drill. 
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Sd^ Gumo . — ^This was Peruvian of good quality. 

iih, Farm-yard Dung . — ^This was prepared in the way common 
in the Turriff district, was well fermented, and, in consequence of 
the amount of turnips consumed on the farms by fattening stock, 
may be considered as rather better than average quality. ^ The 
straw consumed was oab-straw ; bear-straw in part used as litter ; 
and the horses were fed partly on straw and partly on hay. 

The four manures above named were also each used along wdth 
half a dose of farm-yard manure, so that the three next applica- 
tions stand — 

5^7z, Dung and bone-dust. 

QtJi^ Dung and bone-dust with sulphuric acid. 

7//i, Dung and guano. 

There w^ere also tried two composts, one of peat, bone-dust, 
and certain saline manures ; the other was a compost of the 
same land, only that farm-yard dung was made to substitute the 
peat. 

Permanency of Effect . — The association were particularly 
desirous of ascer^ining, not merely the immediate effect of these 
substances, but their comparative dmrability and effect through- 
out an entire rotation. The common rotation in the di®trict is 
a five yearis one, consisting of— (1,) turnips, (2,) oats or boar, 
(3,) rye-grass and clover, cut as hay, (4,) pasture, (5,) oats ; and 
it is customaiy to apply manures only to the green-crop. Now, 
without entering into the question whether this is or is not the 
most profitable way of managing a five-course shift, it was 
thought that important information would be obtained hy apply- 
ing the bone-dust, bone-dust with sulphuric acid, and guano, in 
the same way as farm-yard manure is usually applied, and also the 
mixtures of each of these with farm-yard manure, and observiug 
the effect on all the crops of a rotation. Manures that exert 
all their influence on the crop to w^hich they are applied, and 
manures that continue for several years to produce smaller but 
more continued effect, are both valuable ; but, to apply each in its 
most profitable way, we ought to be perfectly conversant with its 
mode of action. 

Provisions against Fallacies . — ^The only infallible test to which 
an experiment can be subjected is the balance and the expense 
of the operations conducted with the requisite care and accuracy 
on large areas and great quantities of produce ; but the difiiculty 
of obtaining exact uniformity of circumstances over a whole field, 
induced the association to limit the plots to onc-eiglith of an 
^re each ; and, to afford a check, all the experiments were mado 
in duplicate at each of the three stations. 

A comparison of the variations thus produced is calculated to 
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afford many liints both to those who would institute simihir expe- 
riments and to^ those who would di*aw conclusions from tables 
where no provision is made for detecting differences. 

Periodic Ohscrmtions and Practical Oisermtions not easily 
tabulated. — While the weight of produce is tho best criterion of 
success, it was thought advisable to have the experimental plots 
visited at fixed intervals, and tables of periodic observations 
made. A comparison of these with the table of results shews 
that, to judge by the eye, as is frequently done, is a most 
fallacious proceeding ; and that differences so minute as to escape 
the eye may yet be very considerable on the weighed produce ; 
thus leading to further trials, and, eventually, to improved prac- 
tice. The periodic observations, however, are in themselves very 
valuable, for they compel attention to many circumstances liable 
to escape observation when the final result is only regarded. 
Thus, for instance, after certain kinds of guano aro apj^ied in 
contact with the seed, tho braird is thin and unequal, in conse- 
quence, no doubt, of the vitality of some of the seeds having been 
injured. In like manner, a comparison of the periodic observa- 
tions with the meteorogical table will enable practical men more 
clearly to estimate the influences of climate, and to reconcile 
discordant and perplexing results.* In addition to the tables of 
periodic observations, are generally notes, containing such 
remarks on the appearance, quality, condition, &c., of the pro- 
duce, as appeared at the time of weighing, together with such 
explanations of any peculiarities or contradictions as at the time 
suggested themselves to the inspector. 

Experiments on particular Crops, the effects leimg observed only 
for a single season. — While the established methods of the 
district, and tho want of accurate information regarding the 
length of time that extraneous manures continue to produce 
an effect on crops, led tho association to attach importance to 
the scries of experiments already referred to, they were by no 
means ignorant of tho value of many soluble saline manures, 
which, however, in general, do not materially improve any crop 
but the one to which they aro immediately applied. They, 
therefore, instituted various experiments on these, comparing 
them with one another, as well as with manures known to bo of 
a more permanent character. Tables of the results of these 
experiments form tho second series of experiments reported. 
To render those results as definite and instructive as possible, 
tables of periodic observations were kept, and remarks and 

* The Meterological Tables accompanying this report, theugli evidently constructed 
vrith great care, were coxisidered too voluminous to be published iu the Society’s 
Transactions. — Kn. 
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observations added. The association did .not in these cases 
think that minutely exact analj'ses of the soils were called for, 
but in most oases they made accurate textural examinations, 
whereby a good estimate of the sort of soils in which the trials 
were made is conveyed to any stranger conversant with the 
mechanical conditions of soils. 

Conclusions . — It has been the object of the association to bring 
together a number of facts as free from fallacy as possible ; and 
they hold it safe to communicate facts, and allow every reader 
to draw his own conclusions. It will be easy for any one into 
wdiose hands these tables fall, to arrange the results in a variety 
of different ways, so that they may be studied from several points 
of views ; and a comparison of these, with the results of similar 
experiments, conducted in other localities and under other cir- 
cumstances, can hardly fail to afford interesting matter lor 
reflection, and suggestive of new as well as of modifications of 
old experiments. 

The experiments now reported were with a special view to 
the practice of the Turriff district, and arranged prior to the 
pubheation of the Highland and Agiicultural Society’s Prize List 
for 1843, otherwise they might have been sliaped more in accord- 
ance with the Society’s scheme. The association cannot, however, 
on this account refrain from transmitting results they have found 
instructiA^e, and w’hich may bo useful in adding to the important 
facts already made public by the efforts of the Grreat National 
Agricultural Societies. 
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Field slopes to nortli-east. Drills (27 inches Tride) in the same direction. Yariety, Green-topped Yellows* Tumip*-. 
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Periodio Observations. 


ExpenmmiB 

Wbea 

applied. 

Bnird 

appeared 

Horse- 

Hoemg. 

Singluig. 

^cond 

Hoting. 

sating up. 

1 

Af ay 25. 

June 8. 

July 7. 

July 7 . 

July 29. 

Aug. 17 . 

2 

Hay 26. 

June 8. 

July 5. 

July 6. 

July 28. 

Aug. 17 . 

3 

May 26. 

June 8. 

July 5. 

July 6. 

July 26. 

Aug. 17 . 

4 

Alay 26. 

June 8. 

July 11. 

July 11. 

July 29. 

Aug. 17 . 

3 

May 26. 

June 9. 

No report. 

No report. 

No report. 

No report 

6 

May 27 . 

June 10. 

July 11. 

July 11. 

July 29. 

Aug. 17 . 

7 

May 30. 

June 10. 

July 7 . 

July 10. 

July 29. 

Aug. 18. 

8 

May 27 . 
Mar/ 

June 10. 

July 10. 

July 11» 

July 29. 

Aug. 18. 

9 ) 

1 May 27- 

^emaunder 

June 19. 

July 15, 

July 15. 

July 29. 

Aug. 18. 


Jane 13. 






10 j 

May 30. 

1 

June 10. 

July 7 . 

July 7. 

July 31. 

Aug. 18. 


Additional Observations. 

First Observation — July 1 . 

1. Rough blade, 2 inches— healthy colonn—dnferior to Ko6. 2 and 3 — ^plants 
unequal. 

2. Rough blade, 3 indies — advancing zapidly — plants uniform in size — flight 
coloured. 

3. Rough blade, 2 J inches— advancing slowly— broad dark leaf— eqnal plants. 

4. Rough blade, l| inches — ^better than No. l»behmd Nos. 2 and 3 — ^plants not 
uniform. 

^ 5. Rough bladei, i inch— small sicUy plants. 

6. Rough blade, 1| inch — similar to No. 1. 

7* Rough blade, If inches — rapid growth — light narrow leaves — ^regular sizes. 

5. Rongh blades I 4 inch— advancing slowly— dark, healthy, equal planta 
9. Rongh blades } inch— although Ute, rapidly progressing. 

lO. Rough blade, 1} inch — ^very good, tok, eqnd plants. 

Ssemid Observation — July 16 * 


1. 

2. 

Rod^ blade, 
Jjo. 

4^ inches. 
4J do. 

3. 

Do. 

5| do. 

4. 

Do. 

4 do. 

5. 

Do. little difference. 

6- 

Do. 

3i indies. 

7 . 

Do. 

4| do. 

8. 

Do. 

6 do. 

9. 

Do. 

4 do. 

10. 

Do. 

5} do. 


Third Observation — July 22 . 

1. Advancing slowly, but healthy— plants not uniform. 

2. Remarlmhly improved, long, narrow, nght- coloured leaves — ^plants unifoim. 

3. Advancing mos^— best on the field— very dark broad leav^H-uniform. 

4. Better thim No. 1, but backward. 

A. No difference — sicldy plants— not fit for the hoe,^ 
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6. Oonsider*\bl 7 improved— better than No. 1 — ^more uniform • 

7. Not so good as last— light coloured— and smaller leaves. 

8. Very luxuriaut—next to No. 3 — scarcely so dark- 

0. Late — growthy — ^uniform. 

10. Better than No. 7 — ^healthy— plants uniform. 

Fom'th Obm'vation — August 19 . 

1. Good— advancing more rapidly than formerly. 

2. Not so dark nor large foliage — earlier — some tendency to floTver. 

3. Bemarlcably fine— £irk strong leaves. 

4. Similar to No. 1 — ^improving much. 

5. Beginning to disappear. 

6. Not so early as No. 1. 

7. Foliage not so strong as No. 8— bulbs much improved. 

& Best on the field — ^very strong leaves — and dose between drills. 

0. Advancing rapidly. 

[ 10. Bather better than No. 7— foliage darker. 




1. Very growthy. 

2. No advance on leaves— bulbs much improved— rather inclined to flower- 
least appeaxanco on the field. 

3. Most luxuriant. 

4. Similar to No. 1— advancing rapidly. 

5. Samo as formerly. 

8. Good. 

7. Little advance— rather faded— bulbs good— early.' ' 

8. Next to No. 3— very dose, 

9. Considerable improvement. 

10. More growthy than No. 7* 

The foliage of the turnips grown after boneniust with sulphuric 
acid is of a light green tint. This substance appears to have 
brought the plants earlier to maturity, diminished the size of the 
foliage, and made the leaves long and narrow. The bulbs grown 
from it are very small at the nocks, and take a firm hold of the 
ground ; the tails are not so thick as usual, but are tough and 
fibrous. A good many turnips throughout the field are begin- 
ning to mix to flower in conscqucuco of the dry warm weather. 

Hijoth Obsercaiioti — Octolep 6. 

1. A little improved — ^good. 

2. No advance— worst on the field— small bulbs, but with smooth skin. 

3. Much mildewed— early leaves fading— rather greatest tendency to flower-^, 
large bulbs. 

4. No advance— much faded— a little mildewed— scarcely so good as No. 1. 

5. Plants have all disappeared. 

6. Very good— fading, 

7. Similar to No. 1— much bettor than No. 2. 

8. Next to No. 3— a little mildewed, and much faded. 

9. Progressing rapi(11y-4eayes green. 

10* More growthy than No. 7— darker — ^very good, 
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In consequence of the dry warm weather, the turnips over the 
whole field are fading much. Those sown later on the same 
field are continuing to grow rapidly to foliage — so much so that, 
from appearance, the experiments would have suited tho season 
better had they been made eight days later. A good many have 
run to fiower. Of tho manures, guano alone appeal’s to have 
a tendency to cause turnips to flower. At the time of hoeing, 
it was remarked that the soil was firmer where bone-dust and 
bone-dust with sulphuric acid had been employed than on other 
parts of the field. 


Ohervatiom at the time of Weighting the Produce, 

1. Only three decayed turnips on both the plots— bulbs hard, clean, and of a 
yellow colour — ^iops dark green. 

2. Bulbs smaller, hard, and dean— fine small necks — difficult to detach from the 
ground. 

3. Plants very uniform in size— much improTcd in firmness, and depth of colour, 
since last examination. 

4. Plants very variable in size— a great majority very small. 

5. No turnips remaining — all died out. 

6. Size of bulbs very various — some large and some very small. 

7. A good equal crop — bulbs bard. 

3. By far the largest and most uniform crop— a few of the bulbs lotten. 

d. Remarks omitted. 

10. Very good— sizes uniform— bulbs deep coloured. 

There was a tendency to flower over the field, but not more 
than about 240 plants per acre. Tho weighing liaving occupied 
a good many days, and the weather being exceedingly mild, a 
second growth set in, giving a greater weight to tho tops and 
less weight to tho bulbs last weighed. 


Ohervutions on QmiUfy of Prothce. 

The inspector, along with other throe practical fanners, 
examincfl the turnips on the several plots, for tho purpose of 
ascertaining the comparative solidity, sweetness, and any other 
difference that might be perceptible. A good many bulbs, of 
uniform size and outward appearance, were selected from each of 
the plots, and from three to five of each were cut up, tasted, an<l 
carefully examined. The following results were obtained : — • 

1. Bulbs juicy — rather s\\oet — hard — ^yellow. 

2. Not nearly so juicy or sweet— spongy. 

3. Juicy-soft — ^not very sweet. These bulbs would, probably, not stand much 
frost, and might be liable to rot from the bottom, as appeared in oue or two cases. 

4. By far the sweetest— juicy and hard. 

6. No Turnips. 

6. Hard,^and similar to No»'l. 
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7. Tcndcj— ratlior bwut—uot ^eiy juicy. 

8. Most spongy— soft— not so juicy as No. 3— little ta&te, 

9. Uemarliably tender— juicy — ^not very sweet. 

10. Tlic liardest, most juicy, sweetest on tlio field, 

Civp 1844. 
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16 

40j 

64 

17 2 17 

3 1 31 

22 


Peat 6c, Saline ( 
Alanurcs, . j 

615 


12* 

21 3 24 4 

3 

5 

H 

50 


1 2 18 

s 

!!i 

Fia-yd, Man. 1 
A Sal Man. j 

847J 

11 36} 

IG 

30 I 1| .5 

7 

22 

41 

64 

14 1 15 

2 6 37 

22 


The corn was cut on 24lh September ; led 9lb October ; thiasbed lOtli October. 
It was ol the 'vaiicty of oats called “ Scots bailey.” 


Tlioro was scarcely any dififorenco in tlio samples of dressed 
gi'aiu with respect to colour — all light coloureil, free from seeds 
of weeds. TIio weightiest samples had least greens. Scarcely 
any difforoiice could bo detected in the weight of the straw, with 
the exception, perhaps, of No. i>, which \Aas \ cry short, wdry, and 
contained some greens — requiring to bo thrashed out early, as the 
straw could not be well win, (dried.) 

PjCRlODlC OnSERVATIONb, &i\ 

1. £([nal to No. 3. 

2. Scarcely so good as No. G. 

3. Infeiior to No. C. 

4. Ihobesl. 

5. This and No. 9 decidedly the w orst—short (8 indies)— half shot— and ear smalL 

G. Not nearly so good as No. 8. 

7. Third best, 

8> Next to No. % but later* 

9. Same as No. 5, 

19. Second bc&t. 
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BEPOJtr oy JSXPEHIAIENr'j WITH 


Se^teiaber 4 . 


]. Adyancmg rapidly. 

2. Not so good— lather earlier. 

3. Similar to No. !• 

4. By four the best— dark and thick- 

5. Very inferior. 

6. Second best— thick— strong— earlier than No. 9. 

7. Nearly as good as No. 9. 

& Very good— progressing rapidly, but latest. 

9. Not so good as No. 1 — advancing much. 

10. Scarcely so good at last. 

Little difference in earliness can be observed. The crop aver- 
ages 3^ feet long ; small head of grain, and straw wiry. 


Observation when Cut — Septe^nber 24. 

1. Oood, and equally Hpened. 

2. Not so well ripened— a good many greens. 

3. Better ripened than last. 

4. Equally ripened — ^thick. 

5. Very &ort and not well ripened. 

0 . 

7. 

8 . 

9* Not much better than No* 5— nearly as many greens. 

10. Same as Nos. ^ 7* and 8. 

The sole of new grass appears pretty similar on all the plots, 
and looking fair, with the exception of No. 5. 


» Good, and equally ripened. 



















CISI^TAIN SPBC31AL MANUBCfcl, 
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Additionaii Obsebvations* 

Jmi0 30. — Tlio plants of the first sowing, yiz,^ from No. 5 to 
No. 10, aro very healthy and growing. Turnips of another sort, 
sown the same day, side by side with tho experimental plots, but 
not so thickly, are much later, and not nearly so equal a l^raird. 
The second sowing, viz., from No. 1 to No. 5, aro much later, 
from the sowers having given too much seed to the first half ; 
hence the experimenter had to wait till more seed could bo got 
out of tho same stock as tho first. The land is a good deal 
infested by “ chailock.^'’ 

August 18. — Tho turnip tops look I’emarkably fine and healthy. 
The drills should perhaps have been SI inches wide instead of 
28, and the turnips hoed 9 inches apart, instead of 6 inches. 
Tho disease called fingers and toes’’ prevails among many of 
the bulbSj causing thoni and the rootlets to swell and excoriate. 
On cutting into the bulbs and excrescences, no insect w’as found, 
even when examined under the microscope. A small beetle, 
about one-quarter inch long, a swift runner, and of a dark brow'ii 
colour, w^as always found in tho eaHh, in the immediate vicinity 
of the diseased plant. In many cases a small wire-worm, and 
several other worms were found among the dung under tho plant. 

Several of the turnips are withering away. No diffex’ence 
could bo perceived, as to size, between the diseased turnips and 
the sound. 

The turnips on this farm are subject to this disease almost 
every year. 

October 4. — A good many of tho earliest sowm turnips havo 
run to fiiowor, but it cannot bo affirmed that any of the manures 
applied have ton<lod to encourage flowering. None of the latest 
sown have run to flower. 


Ohsermtions at the time of IVeighing the Produce* 

The turnips on all parts of tho field ai’e more or loss affected 
by the disease called fingers and toes,” so much so, that many 
of them are completely decayed. Early in the soason, observed 
the turnips affected, and perceived many of them all along dying 
out ; but it could not bo told, previous to this time, which experi- 
mental plot was worst ; because, unless those turnips which are 
quite dead, it cannot be known to what extent they are diseased 
until they aro pulled. On the date of this observation, (Jan. 23,) 
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RSSPOIIT ON EXPEBIMENT8 'WITH 


however, it was found that the turnips upon the different experi- 
mental plots were more or less affected. 

1. Eight taraips in 108 were completely rotten. 

2. Thirty-three turnips in 103 were completely rotten-Hsmaller generally than last* 

3. Ten in 110 completely rotten— -largest and freshest. 

4. Much wasted— folly as much affected as any of the others* 

5. Forty-two rotten in 142 — cnmllar to last. 

6 . Sixty-one rotten in 161. 

7 * Mn& smaller— more wasted; 

8 . Iiarger-Hihont one-fifth of the large turnips and ail the small ones diseased— 
Ikble to iiower. 

9. More of them shot — ^many wasted. 

10. Not many shol^ bat equally wasted* 

Cr<^ 1844. 

TABiiB OP Bbstots on Oats. — Sboond Yeas op the Eotatiow. 




Wei^tof 
-straw and 
Chaff per 
1.4th Imp. 
Acre. 

Qnnntit) 
utDreibec 
Giain 
m 1.4th 
ImperUl 
*Aeie. 

P- 

III 

Weight 0 
Stniw and 
Ghafi per 
Imperial 
Acre. 

Quantlt^r 

of 

Dreesed 
Graiaper 
luip. Aore. 

I.- 

f| 

Ib* 

3=1 

-gi 

yii 

Ineieaw 

ot 

Dicncd 
Giain pei 
Imp. Acre 


hu lb* 

lb* 

et or lb 

ir. bn. lbs 

ibi 

IhB 

et or. lb* 

|r. bu. 1) 

1099 


18 


0 3 243 

40i 

72 

f3 1 8 

1 1 91 

1054 


134 

37216 

5 2 5 

404 

54 

t4 2 24 

0 7 so] 

1273 

12 74 

16 

45124 


m 

64 


1 6 15 

133Si 

12 27» 

i8i 

47 2 21 


40i 

75 

*5 1 9 

2 0 15 

1186 


174 

421 12 

4 2 15 

mm 

70 



1434 

Qy 

23 

51024 


40 

02 

*8 3 12 

1 6 25 

1162 

11 24| 

234 

412 0 

5 e 17 

403 

102 

+0 3 12 

14 2 

1254 1 

12 1} 

ISJ 

45026 

6 0 5 

404 

53 

*2 3 14 

1 5 30} 


214 

46 2 3 

5 2 21 

404 

86 


1 0 6 

1375ijl2 18 

214 

49 0 14 

6 1 31i 

404 

86 

*6 3 2 

1 7 10] 




Bone-dust, . 

I Bone-dust and) 
Sa]ph.Aeid, 3 
| 6 uaQO, • . 
Fiirm-yd. Man., 

No application, 

|Fin.-yd. Man. “ 
& Bone- dust, 
|Fm.-yd. Man. 
Bone-dust^ & 
Sulph. Add, 
Fm.-}d. Man. 

I and Guano, 
Peat& Saline 
Mauares, . 
Fm.-jd. Man. 
l&SaHneMan. 


The com was eat on 23d September ; led 4th October ; thrashed 26th October ; 
and, consequently, the straw was not well dried* 

Periodic Observations. 


First ObservaUm — 15. 

1, 2 . Equal to No. 10 * 

3. Same as No. 4. 

4. Thirty inches in length— equal to Nos* 6 and 7— blade above the car. 

5. Twenty ^seven inches in length — ^same as No. 10 . 

6. Thirty inches — ^better, and not so &r advanced as No* 7 — ^tbidter. 

7* Twmty-seven inches— same as No. 8 . 

8 . Twenty-seven inches— more luxuriant than Nos. 9 or 10* 

9, 10 . Twenty-four inches in length— full of weeds. 



















CERTAIN SPECIAL MANURES. 


17 


Second Olsermtion — August 3 . 

1, 2. Three feet in length— not so luxuriant as anj of the others. 

3. Four feet— closer and more luxuriant than any of the otheia. 

4. Four feet — closer and more luxuriant than any of the others. 

6. Three feet six inches*~opencr than No. 10. 

6. Three feet nine inches— better than No. 8. 

7. Three feet six inches— better than No. 8. 

8. Three feet six inches— closer than No. 10. 

9, 10. Three feet — ^not close. 

Third Observation — September 23 . 

1. Bather inferior to No. 9. 

2. Bather inferior to No. 9. 

3. Lodged — rather inferior to No. 4. 

4- Lodged— equal to No, 6, 

5. Equal to No. 10. 

6. Lodged— much better than No, 9. 

7* Taller and better than No. 9. 

8. Bather better tbati Xq. 9. 

9. Hiddling. 

10. Kiddling. 


TBANji.— gULT 1843 


B 



VAVm, llOTIHE-BBISBANB ; Tenant, CHABLKS CHALMERS, Eai^. of Monkfahill. 
Table op Results op EIxpeuiments on Ti^bnips. — Grojp 1 843 . 




BEPOKT 0:7 E 2 Cf XBUlBiraS "VrUtB 



Field slopes to east south-east. Brills (27 inches wide) in the same direction. Variety, Gxeen-topped Yellows Turnips. 






















Periodic OjBbi2:a\Aaiox\*& 
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I- £ III 

Is 11-3 

If f-li 

ill 
' ^ «ll 

Considerably 
better both in 
bulbs & foliage. 
Plants have dis- 
appeared. 

Not so good ae 
No. 2. 

Similar to No. 1. 

Rapidly im- 
proving. 

Best and largest 
hulba 

NotefoaA to 
No. much 
later. 

Do. 

S 1 *3 

?! 

0 o' -Tts S.Q.'S^ 

Illy -^1 u Slllliri I 

Ilj «*** I|“ r| 1 

Fourth Observution . 
JnlySS. 

Kot much Im- 
proved since 
last ohser. 
Much im- 
proved, last 
obfiervatloii. 

h -h |i<1l . 

if Ip2i:!|l “ 

Thnd Ob>ervatton, 
Ju]> U. 

Not looking 
veil. 

Bapidly ad- 
vancing. 

is 1 ai|l-i 
^ a-il^ 

k 11 IfilliSIIII J| 1| 

1 « i§.bMj «.l (SJ ^-0 S'di 

1' .3l^3'^e.4i ‘4i 53l?ii'4l /4i 

« ^1 ^llsl 14 'SI fl 

Ssttiiig 

up. 

No Re- 
port. 

Do. 

e3c!<><jo<3ci<j 

QCQAnnpf:) 

if O 

doodooe>d 

ySinghiHf. 

July 20. 

July 13. 

to « O O r*H R* 

i- C* W M efll 9« 

rM Rj 

y it i 

d d d d d d d ^ 

!l it i 


, to ^ 

g* . I-I •-« 

■s’®! 1 

cdfdcdcdcdcdr^t^ 

llllllll 

ll 

ed'dtdcdr^odo>^ 
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HWOBT ON FXPEMMENTS WITH 


ObsermtioM on Quality of Prodnice. 

At the time of weighing, an examination was made of the hard- 
ness, sweetness, &c«, of the bulbs, and afforded to the inspector 
results precisely similar to those already stated regarding the 
produce at Slap, p. 10. 

Crop 1844?. 

Table op Eesults on Oats. — Second Yeae op the Rotation. 


So. 


Mamm,. 


b 

4 

5 


7 


10 1 


Bone-dust, . 
Bone-dust and ) 
Sulph. Acid, j 
Guano, . . 
Farm-yd. Mul 
N o application, 
Fm,-yd. Man. ) 
& Bone-dust , ) 
Pm .-yd. ") 

B^e>dust,& > 
Snlph. Acid, 3 
Fm.->d. Man. \ 
and Guano, 
Peat and Sal- 
ine Manures, 
Fm.-yd, Man. 
&Sal.Man. 


sit 

HI 

ill! 

15, 

Ik 

Wiightof 
btmwand 
Cbair per 

Qnimtif} 
ofUreiMd 
Gnun pel 

1 

S'" 

IncMBM 

of 

Straw 


in- 

is 

IF 

imp 

Aeie 

Imp Ame 


II 

Imp 

per 

Aeie 

llM 

bU llM 

lb« 

lut 

ir lb 

qr 1 

nllbs 

Ibi 

lbs 

ef 

qr 1b 

6214 

7 374 

13 

22 


3 

7 33 

39 

42 

8 


557 

8 22 


19 

3 7 

4 

2 9 

394 

43 

6 


mi 

8 34 

m 

21 

2 8 

4 

3 7 

39' 

34 

7 

312 

7391 

9 38 

11 

26 

116 

4 

7 33 

39} 

44 

12 


384 

4 26 

5 

13 

224 

2 

2 26 

39 

20 



6584 

8 36^ 

9 

23 

2 4 

4 

3 29 

39 

36 

9 

3 8 

6231 

8 18 

64 

22 

1 2 

4 

1 32> 

39 

26 

8 

2 6 

788 

9 31 

21 

28 

m 

4 

4 13 

384 

84 

14 



6 6 

17 

15 

112 

3 


38 

68 

1 

216 

727 



25 

321 

4 

1 4^ 

37! 

42 

1 

13 

m 


|l>iew(lOiain| 

per 

Imp aoe 


1 


qr Ikl lb« 

I 6 7 
1 7 22i|23 


2 0 m 
2 5 7 

2 1 3 

1 7 64 

2 1 251 

0 5 36 

1 6 16 


64 

48 


The com was cut on 23d September, led 28th, and thzashed 22d October; 
and, consequently, the crop was not well dried. 

Pebiosic Obsebvatiors. 

Jtt^ 19, 1S44. 


1. Thin, short, but tnufonur— darh''green* 

2. Bather thic^, lighter in colour, and earlier. 

3. Eedr, darh^ and later than the last. 

4. Not so good as No. 3. 

6. Very bad, by far the worst in the field. 

6. Bather better than No. 4— later. 

7. Equal to No. 3— not so dark, and eaiUer. 

3. Polly better than No. 3— dark green. 

3. Similar to No. 1, but scarce!} so good. 

10. Equal to No. 1. 

The differences are not very great; those that had farm-yard 
manure better than the rest. In all the plots the growth is 
rather unequal, with a second growth (greens) coming up. 

October 22, 1844. 

The oats after Nos. 6, 9, and 10 had a good many greens 
amongst them ; but little difference could be perceived amongst 
the others. 
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SificoND Sbiuuss.— Fann, DARE A; Tenant, Mr ROBERT 0. YOUNG. 


Table op Results of Experiments on Potatoes. — Orcfp 1843. 




Farm-yard Manure, . 1 10 tons. 2 10 



Weight of Crop 
per 

Imp. Acre. 


tont. owe. at. IM 


Sulphate of Magnesia, I cwt. 


No application, . . 

Farm-yard Manure, . 10 tons. 

Sulphate of Magnesia 1 cwt. 


\* Field without slope. Direction of the drills, east and west. 


5 2 0 

large size. 


2 3 0 10 Smallsiz 


Good size, bu 
not q uite so 




PeIUODIC OBSERVATIONb. 

























Field slopes to the east. Yarietj of Oats called ^ English Barley.” Sown on the 17th April. 























Periodic Observations. 
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Additional Observations. 

June 28. 

2, ftad 6. Equal— darker any of the others. 

3. Bather better than Ko. 4. 

4 and 3. Equal— good dark green— thick crop. 

July 24. 

1. Broad leaved— dark ooloured— veiy laxoxiant— half-shot Bye-giass and 

clover very diose and well advanced. 

2. Thick— eqiial---dark— half-shot Bye-grass and dover improved, but not so 
good as last 

3. Very strong — flight in colour — and earlier. 

5. Gkiod and healthy, but not equal to last. 

4. Similar to last— half-shot. 

6. Veiynch ear— half-shot — ^broad-leaved — strong stalk. Good rye-grassj and 
eIo'\er, 

September 21. 

Crop aU cue and stacked in good order, 

December 7. 

The crop thrashed. 


Farm, HAUGHS OF ASHOGLB. Faiish of TURRIFF ; Tenant, 
Mr JAMIESON. 

Table or Besolis op Experiments on Hay, — Crop 1843. 


a 

Uanurek 

ll 

P 

i! 

js 

Si 

1 

0 . 

M 

1 

1 

H 

K 

lE! 

It 

QlH 

a! 

Green Weight per 
Imp Ask, in 
Imp Stones 

Bn Weight per 
. Imp Acre, m 
Imp Stones 

III 

111 

is! 




a d 


( 8 d 

ata Iba 

'tta lbs 

hU lbs 

sta lbs 

ata Iba 

1. 

Sulph of Ammon. 

28 lbs 

5 2J 

2 cwt. 

i 1 8 

124 1 

40 0 


320 0 

OEMll 

2. 

Nitrate of Soda^. 

2Ub8. 

4 6 

14 cwt. 



37 6 

852 8 

299 6 

91 6 

3. 

Bone-dust aud ) 
Sul, Acid,(drvn 

Ihu. 

4 6 

8 bo. 1 


96 4 

31 2 


248 0 

m 

4. 

Gypsum, .... 


2 cwt. ' 

074 

82 7 



213 10 

5 10 

3. 

No application, . 

- 




84 7 



mMH 


6. 

Ashes of Shel-) 
lings of Oats, { 

5 bD.|0 8 

40 hu. 

m 

m 

29 0 

099 6 

235 8 

27 6 

7. 

Ghiano, 

2SlhB:S 6 

2 cwt. 




\mm] 

ELMJ 

8. 

Nentn^. Urine^ 

280gls.^8 4 


0 18 8 102 9 

35 6 

821 2 

283 6 

1 


Field slopes to_aest. Perennial lye-grass, led and white clo\er. 

The Manures were applied on the ISth May. 

The red and white clover flowered simultaneoubly, (?j 6th Jui}. 

The Bye-gtass flowered uniformly on 9th July. 

The crop was made into seed hav, cut, and weighed 24th July, weighed dry, 26th 
August, 
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In consequence of the very dry weather, there was very little 
second crop, and no perceptible difference on any of the appli- 
cations. 


First Ohssrvation — Jum 27- 

1. Bye>gra88 dark green— strong and luxuriant— the best on the fidd. Clover 
dark green, and also & best. 

2. Equally dark in colour, but not so strong. — ^Bye-grass not so luxuriant. 

3. Bather better than No. 5. 

4. No apparent difference from No. 5. 

3. Light crop, and colour light’-'fair mixture of rye-gnuss and clover—making 
little progress, 
d. Similar to last. 

7. Darker colour— thicker — advancing. 

& Nearly as good as No. 7 — dark. 

Second Obsermtion — Jultf 20. 

1. Bye-grass strong, and clover thick, and advandng more than any on the field. 

2. Scarcely so strong as No. 1, but dark in colour, and adtancing. 

3. Little difference Srom No. 5. 

4. Similar to No. 5— -little progress. 

5. Seed nearly ripe — flight colour. 

6. Similar to No. 5. 

7. Strong, thick, and growing. 

^ Nearly as dark, but not so thick as No. 7. 



Fttrm, STONEWELL, Farlsh of QAMEEIE ; Tenant Mr JAMES STRACHA^ 


BKPO&T OK BKF1AIMENT8 WITH 



Field slopes to the west. K^e grass^ red and white clover. 
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PlSBlOSIO Obse&tations. 

Ohermtim — May 2i. 

1, 2. to shew a greener tint. | 3, 4, 6, ^ 7. No effect yot 

Oheroatim — June B. 

1, 2. Improving mneh. 4, 6, 6. Iiittle apparent effect. 

3. Not so good as 1 and 2, bat better than 7. AdToncing. 

6a 


1, 2. CouuderabljT improved — duk greeiia 4, 5, 6. Equal— all advancing slowly. 

3. Thicker. 7. Improving. 

Oisermtion — June 16. 

2. Beginning to lodge when wet. 4, b, 6. Equal — ^good mixhire of rye- 

3. Continuing to advance. grass and clover. 

7. Much impraved. 

Obsermtiou — Ju7ie 22. 


1 . Best of all— lodged when dry. 4. Nearly as good as No. 3. 

2. Slightly inferior to labt* 5, 0. Similar to No. 4. [luxuriance. 

3. Good. 7. Very much improved iu cobuH and 

Oisermtion^^um 30. 


Average Length of Aye-GraBS. 

1. Thirty-three inches. 

2. Thirty-three inches. 

3. Thirty inches. 

4. Twenty-nine inches. 

5* Twenty-nine inchos. 

G. Thirty-one and a-half inches, 
7. Thiriy-two inches* 


Aveiago Length of Clover. 

1. Twenty-four inches* 

2. Twenty-four inches. 

3. Nineteen iiiches. 

4. Twent^inches. 

6. Twen^ inches. 

6. Twenty-two inches. 

7* Twenty-two inches* 


1. Much lodged— colour dark. Eye-grass and clover strong— appota later in 
flowering than ^e others. 

2. Next best — darker green, lodged^ thick; but zyc-grass not so strong as lost. 
Clover very rich, 

3. Not nearly so heavy as last, but better than next — ^tlirce plots light in colour. 
Byo-grass thick and strong— partly lodged. 

4. 5. G. Alike, with equal mixture of r) e-grass aud clover. The sole not close, on 
account of the stiffness of iho soil. 

7. Third best— not so dark in colour as the two first, but tliick. The lyo-grass 
and clover both equally improved. Some spots without any red clover, which must 
affect the weight; nevertheless, the crop appears much benefited, aud nearly 
equal to No. 2. 

Ohsereation — Augmt 18. 

Plot No. 3 was inadvertently not cut so close to the ground as the rest, which 
will slightly affect the eight. The aftermath was best on this plot. The plants of 
red clover were rather deficient on plots G and 7) particularly the last. The hay was 
made after the English method, and in good weather. 

Ohsematim — Oefoher 4. 


Aftermath looking well generally. Clover deficient in No. 7. The plots appear 
to possess merit in flie fallowing order : — No, b—Secoad, No. 3^2%irdf No. 1. 
Nos. 5 and G, equal— No. 7* 

Tho grass was cut first time on 12th July— weighed dry on 16th August— and 
aftermath cut 6th October. 

Dates ef Fhwemiff , — Eed Clever on July 12 — ^Bye-Grass on July 14— White 
Clover on July 20. Little di^renco could be seen in the carliness between them. 


Farm, BOTHIE-BBISBANE. 

Table op Results op Expebimbnts on Hay . — Crop 1843. 


BEPOKT ON EXPEBIMBNTS WITH 


1 

CQ 

No. 1. was on a ridge 
alongside a plantation, 
the belter of which, 
perhaps, afforded to it 
some advantage. 

This ridge was most 
remote from the shelter. 

These three plots (6. 7, and 
8,) were on another part of 
the field, and are only com* 

parable one with the other. 
1 here was a deficiency of do. 
ver pi nts in that part of the 
field, although the rye-grase 
was clean and goocu 

_ Second 

k 

u 

Improving 
rapidly, best 
on the field. 

Very luxuri- 
ant, not quite 
so thick as 
last. 

^ Little 
difference, 
hole field well 
ver and rye- 
ard from the 

Similar. 

Very thick, 
dark green, 
clover good. 
Little im- 
proved. 

No difference 
from No. 6. 
Little differ- 
ence from 
last. 

1 

Juno B. 

Rye-grass, 12 inches. 
Clover, . 8 
Luxuriant, dark 
coloured, thick. 
Bye-grass, 10 inches. 

Clover, . 10 

Much improved, not 
so dark nor so thick. 
Bye-grass, 8 inches. 
Clover, • 8 
Cnifurm, with the w 
supplied with do 
grass, very backw 
cold weather. 

Somewhat similar. 

Bye-grassi, 1 1 inches. 
Clover, . 10 

Colour dark. 

Similar to No. 4. 

Do. 

Some improvement. 

Dry 

weight 

per 

Imp. Ac. 

fiCO 

O O 00 o O OI GO 

^ t*.< 

S S CO 3 ^ eo S 

'tC n CO CO 09 on 09 

||S.a 
os J 

oO 
V — 

0 

1328 0 

1.312 0 

1408 0 

1184 0 

Dry 
weight 
pwl^th 
Imp. Ac. 

S CO 

Is 

o eo ? o ^ d CO 

O « CO o lO CO 
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PeEIODIC OfiSBEVATIONy. 

1, 2, 3, and 5, were applied on 15th May, and No G, on the 29th of the same 
month. The prodace was thrashed and weighed 22d January 1844. The oats 
V ere of the ir^uriet;^ called ‘‘ Sandy.” 

First Olsermtion — May 24. 

No perceptible difference on any of the expeiiments. 

Second Olsermtion — June 28. 

1. Darker than the rest, and advancing most. 

2. Do. do. 

3. Next in order-plants strong^leaves broad. 

4. 5, 6. Much ahk^good healthy braird. 

The cold weather hitherto has kept the crop back very much. 
It is only within the last few days that any uiflference was per- 
ceptible on any of the plots. The braird appears very unifonn 
and equally thick over aU the experimental plots, and the rest of 
the field. 

Third Olsermtion — July 22, 

1. Dark ‘strong colour— broad leaved— head rich— t\vo-third shot— 1 ft. 9 in, 
long. 

2. Daik^t— thick— half-shot— very luxuriant — 2 ft, 

3. Earhesfc— hght in colour — ^nearly fully shot — li ft. 

4. Not so early as last — daiker — I ft. 8 mches long. 

5. Very luxuriant — ^half shot — 2 ft. long. 

6. Scarcely so good as last — ^much improved — ^half shot — ^nearly as high os last. 

Fourth, Olsermtion — Mo Date, 

1. Dark-coloured stiaw — ^rather late. 

2. There are a gieat number oi aboitirc floners on this plot— not perceived on 
the others. 

3. Well-coloured— earliest— small straw. 

4. Not so unifoimly ripened as last. 

5. 6L Kqual— pretty thidk— not well colonred. 

Olsermtion on the straw. 

At the time of thrashing, (Jan. 22, 1844,) the straw was care- 
fully examined, and the produce of the different plots appeared 
to possess merit in the following order : — 

FvttA. No. 4 — ^Finest colour— white and led. 

Second. ^ 3 — ^Very thin straw. 

Third. 5 — Soft to the feel— rather darker and broader— no red colour. 

Fourth. 6 — Softer than the last, but pretty much same in colour. 

FiJ^ 1— Darker— broadest leaves— strongest 

Sixth, „ 2— V ery dark yellow— soft— not so strong and broad as List 
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The course follovred in ilda ease hfippenlng to be a seven years* rotation, the lea of which is succeeded by two consecutive grain crops, 
attention was paid to ascertsml whether any difference would appear on the oat crop of 1844. In the end of June, it seem^ that Plot 
Ho. 1 was not e^ual to Ho. 3 ; but, by the end of July, no difference could be detected by the eye. 
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Fimn, LOWER COTBUEIT. 

Pebiodio Ojbsebvatiomb and Bemabks. 

Firsi ObservaUon — Jah/ 19. 

1. In advance of the othens>.dark strong culms and broad leaves— rather thick. 

2. Improving, not so dark, and rather earlier than last. 

3. Not so dark nor heavy as last, but apparently better than No. 4 — cuixna 
rather longer. 

4. Farthest advanced and shortest, but thick enough. The crop on thhs ridge is 
very uniform with the rest of the field. 

fi. Sini^r to the last. 

6. Stiong, daak, thick, broad leaved — ^much better than Iasi 

Secmid Olsermtion.—Sept, 1. 

1. Decidedly heaviest, strong straw — scarcely so ripe as the other experiments. 

2. Next best— not so strong straw. 

3. Good — rather better than No. 4. 

4. Good equal crop. 

5. Similar to last. 

6. Kesemhling No. 2— rich head. 

The ground appears well selected, soil 7 inches deep. The weather Ik as remark* 
ably fine, quiet, and much sunshine. The crop got u6 rain from the time it was 
cut to being built in the stack. In cutting the crop it was observed that the straw 
after No. G was hardest, tougher than vaxy of the otheire; also that the crop after 
No. 5 was rather unequally ripened. 

Olservations on the Strata* 

1. Straw strongest, long, and darker than No. 2. 

2. Straw stronger than Nos. 4 and 5— light colour, hut no redness — soft and 
tough. 

3. Finest — white and red colour — considered better than any of the other. 

4 & 3. Equal, but scarcely so white as No. 3. 

6. Darkest yellow straw — not so strong as No. 1 — ^no redness. 

The quantity of chaff fioin each experiment will give some idea of the freeness of 
the groin and chaff to come from the head of com. Much chafi was left on the No. 6 
straw, and it was tough to thrash. The utmost exactness was used in applying 
the manures, cutting the crop, and thrashing the grain. Each bushel of gram was 
weighed, to give the exact weight of la^e per bushel. The samples shew consider- 
able difference in colour as well as weight- The greater weight had the best colour. 
Nos. 3, 4, 5, 6 weie first ripe, cut September 9, and carted on the 1 6th. Noa 1 afid 
2 cut on the 12th September^ and carted on the 19th» 

Effect on the SuooEEDiNa Crop . — Crop 1844#. 

The rotation at Lower Colburn being a seven-course one, two grain crops bemg 
taken after lea, the plots were marked and the effect on the crop of 1844 examined. 
Qn two of the plots, viz , guano and hone dust, with sulphuiic acid, there was an 
increase of fu11> one quarter of oats per acre eacli. No perceptible difference could 
he detected between the other plots aud that to which nothing was applied. 

TRiXS. — ^JULY 1843. 


C 
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REPORT ON EXPERIMENTS WITH 


Farm, MILL OF LAITHERS. 

Eesults or Experiments on Hay . — Ofiyp 1843. 



Periodic Observations and Eemarks, 

The Manures were applied from the l5th to 18th of May. Tery cold nuny 
weather folloT^ed till the middle of July. The Rye-grass and Cloier appeared to 
flovier at same time, \iz., July 9th. The ciop was cut 2l8t July, and 'seighed dry 
I9th August The hay tvas carefully prepared after the English method. 

F%t^ Olsermtion — Jvm 2SfL 



]. 291 inches. 

2. 29 inches. 

28 inches. 
24 inches. 

5. 27 inches. 

6. 28 inches. 

29 inches. 

8. I 29 indies. 


Lengtb of 
RedClorer. 

Remaxlu. 

20 indies. 

Dark green, strong. Ryo-grass thick— 
mudi lodged* 

26 inches* 

Dark green, tliiek, doTor very luAUiiaut. 
Rye-gtass not so htioug— culm as lost. 

20 inches. 

Little difTerenco fi*om No. 5. 

20 inches. 

No difference— rather hacknard. 

17 inches. 

Good mixture of rye-giass and clover- 
dean— uniform over the field— advanc- 
ing slowly. 

17 inches. 

Much improved and very luAnriant— 
thick, dark green. 

20 inches* 

20 inches. 

Scarcely so luxuriant as No. 6* Clovei 
and tye-gia&s strong. 
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Second OisermHon — Juty 21. 

1. Rye-graes very strong, and much lodged. Red clorer partienlarly fine, dark, 
and broad leaved. 

2. Abundant crop — ^mncb lodged, but not so good as last. 

3. A little better than No. 5 — consideiably improved since last observation. 

4. Inferior to neither of last. 

3, and 0. Similar to No. 4. 

7- Comddeiably improved — sole thick and close — lodged. 

8. Clover very luxuriant, more so than tire rye-grass— lodged. 


ON THE GEOLOGY OP ROXBURGHSHIRE. 

By James Nicol, Es^., Leithen Bank, Peebles^re. 

[Premium, Fifty Sovereigns.] 

There is probably no county in Scotland which possesses a 
more truly general and national interest than Roxburghshire. 
Bordering immediately on England for sixty miles, or about two- 
thirds of the whole distance uniting the rival kingdoms, and un- 
protected by those rivers which divided them in other quarters, 
it was always the first to feel the evil consequences of their dis- 
sentions, many of which were decided on its hiUs or plains ; and 
its inhabitants were so inured to war, that it was regarded only 
as “ the Borderer’s game.” With it, too, is connected much of 
the traditional poetry of the country, from the “ Hunting of the 
Cheviot,” and the Rhjmier’s PrOTheoies, learned beneath the 
Eildon Tree, to the “ Lay of the Last Minstrel” and the “ Tale 
of Flodden Field.” But the history and traditions of a people 
are always influenced by the character of the land in which they 
dwelt, and in the latter the philosopher can often trace the hid- 
<lcn causes on which the - peculiarities of the fonner depend- 
ETcnce, even to the historian and the lover of traditionary lore, 
the physical features of Eoxburghsliire cannot be uninteresting, 
as explaining many important events connected with the fortunes 
of the nation, and illustrating niunorous local allusions in its 
poetry. We, however, hope to show that, even in themselves, and 
independent of all extrinsic circumstances, the physical features 
and geological relations 'of this county are well worthy of consi- 
deration. 

Roxburghshire is forty-four miles in its greatest length from 
south-west to north-east, and twenty-eight miles broad in the 
transverse direction. Exclusive of the northern part of Melrose 
parish, it forms an irregular rhomboid, of which the south-east 
side, from Lfddlebank to Arkhopo Cairn, measures thirtjr-eight 
miles; the north, from the latter point to near StitchiU, 
seventeen miles; the north-west side, from this place to Mood- 
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law Loch, thirty-five miles; and the remaining, or south-west 
side, from the last of these localities to the first twenty-one 
miles. This princij^al mass of the county, therefore, contains 
about 700 square miles, and when the part cut off on the north 
is added, its whole extent will amount nearly to that usually given, 
or 725 square miles.* It comprises the whole of the ancient divi- 
sions of Teviotdale and Liddlesdale, with a part also of Lauder- 
dale. The largest and most important portion belongs to the 
first division, which includes not merely tho basin of the river 
whence it is named, but also the banks of the Tweed. This part 
of the county belongs to the great southern valley of Scotland, 
lying between the transition hills or .Southern Highlands ^ on 
the north, and Hie Cheviot Hills on the south. The river 
Teviot, the true continuation of the lower Tweed, marks the ge- 
neral direction both of the hills and valleys in this part of the 
island, almost never deviating a mile, either to the right or left, 
from a straight line drawn from its source to its mouth in the sea 
at Berwick, a distance of fifty-five miles. The principal moun- 
tain ranges lie therefore rather on the sides than in the centre of 
this district, and the hills, some of them of considerable elevation, 
which appear in the latter, are detached summits, originating in 
causes more recent than those which have deteimined the general 
structure of the country. This district, taken as a whole, may 
be viewed as a vide valley divided into several smaller ones by 
parallel ridges. Hence, in crossing it from north to south, the 
road forms a continual series of ascents and descents, which can 
only be avoided by proceeding from west to east, along the 
courses of the rivers. This character is, however, more peculiar 
to the portion north of the Teviot than to that on the south, 
where the influence of the Cheviot Hills begins to predominate. 
Hence, whilst in the former, the streams, as the Borthwick, the 
Ale, St Boswell’s Burn, and Bowden Bum, run all north-cast, 
parallel to the Teviot, those in the latter take a far more northerly 
course. Of this the AUen, Slitrig, Buie, Jed, and Oxnam Waters, 
with the upper part of the Kale and Beaumont, are good proofs, 
including, as they do, all the principal •streams in this district. 
The former, or north-easterly direction, is that peculiar to the 
greywacke, as will appear from a glance at the map ; whilst the 
other is appropriated to the porphyry, and is more decidedly ex- 
pressed wherever this rock prevails. The upper part of the Jed 
has a very anomalous course, but is not improbably connected 
with the causes which have limited the extent of the porphyry 
westward, and in part also with the trap of Southdean Hill. 

* Of this extent less tlian 100 square miles belong to the basin of the Sol- 
way, and consequently upwards of COO to that of the Tweed. The whole basin of 
this river amounts to about 1800 square miles, of which more than a-third is con- 
tained iu this county. 
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The curious bend in the Kale and Beaumont, on the line from 
Morebattle to Yetholm, in like manner indicates a point of ele- 
vation in the high land on the north, between it and the Tweed, 
The small portion of Lauderdale resembles in general features 
the ^eywacke districts to the south-west, except that the rivers 
run in a south-east direction, transverse to the primary one of 
this formation. 

Liddlesdale, the other division of the county, also belonjjs to the 

f ’oat southern valley, though not included in the basin of the 
weed, but in that of the Solway. This district is distingmshed 
by many peculiarities both in the manners of its inhabitants and 
in natural features. Round the sources of the Hermitage and 
Liddle rise numerous lofty mountains, forming ridges with the 

f oneral north-eastern direction. Farther west, and on the bor- 
ers of England, the hills are lower and less abrupt, the valleys 
more extensive and level. It is mostly a pastoral district, being 
in general covered by a rank luxuriant vegetation of coarse grass 
and carices, partly the result, partly the cause, of its moist and 
variable climate.^ The courses of its rivers have in general been 
determined by the north-east lines of elevation, and consequently 
run parallel to the Teviot though in an opposite direction. 

Geologically considered, Roxburghshire may be divided into 
five districts, each characterised hy peculiar rock formations. 
These are the Liddlesdale sandstone district in the south-west ; 
the greywacke district, comprising the whole north-west and'part 
of the centre of the county ; the Teviotdale or red sandstone dis- 
trict, or the lower part of the valley of that river and its tribu- 
taries, with the middle course of the Tweed ; the Kelso coal for- 
mation found in the low country round that town ; and the Che- 
viot porphyry district in the south-east angle of the county ; to 
w'hich, perliaps, a sixth might be added, of the districts occupied 
principally or exclusively by trap rocks. The formations of which 
it consists almost correspond to those, and may be arranged as 
follows, local names, for reasons that will subsequently appear, 
being assigned to some of them : — 

Stratified Formations. Igneous Formatwns. 

Transition. 

Greywacke and dayslate. Felspar porphyry. 

Seconx>ak7* 

Teviotdale (old) red sandstone. Cheviot porphyry. 

Coal formation. Eildon porphyry. 

(a) Kelso sandstones. 

• {b) Liddlesdale sandstones. Trap rocks^ 

* No fact in meteorological science is better establidied than the influence of the 
soil and vegetation of a country on the amount of aqueous deposition from the at- 
mosphere. Liddlesdale is covered mth a thick mass of herbage, which retains^ the 
moisture like a sponge, is slowly wanned by the sun during the day, and radiates 
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In a mineralogical point of view these rocks are not very inte- 
resting, being rather uniform both in aspect and composition, and 
containing no remarkable minerals, and very few organic remains. 
In their geological relations, however, more diversity prevails, 
since they are united in a very complicated maimer, and exhibit 
many phenomena possessing a high and even a classic interest in 
the history of geology. It is sufficient to refer to the junction 
of the red sandstone and the greywacke on the Jed, first de- 
scribed by Hutton, which even yet remains one of the most 
instructive examples of that class of phenomena. We shall now 
proceed to give an account of the formations individually, in the 
order in which they are arranged above, commencing with the 
oldest stratified deposits and concluding with the igneous rocks. 
Their mutual relations, with some considerations of a more theo- 
retical nature, will follow ; after which we shall notice the more 
recent alluvial deposits, and the causes to which these owe their 
origin, and which have produced the last great changes on the 
physical features of the county.* 

The Qreywacle is the most extensive formation in this counly, 
of which it probably occupies about a third, or 290 square miles. 
It constitutes the whole western side of the county from Melrose 

f arish on the north to Hawick, Cavers, and the sources of the 
lermitage in Oastleton on the south. This portion forms the 
southern declivity of the great mass of this rock, which occupies 
the whole of Sall^kshire and much of the neighbouring counties, 
forming the central nucleus of the Southern Highlands. Nearly 
parallel to this is another range, extending from Emton Hill in 
Liddlesdale to the borders of Orailing parish beyond Oxnam. 
These are connected by a branch in Hobkirk parish near the 

nmcb heat during the night. Hence it is constantly covered by a cold colnnin ot 
air, which, by a well-known law, attracts and condenses the vapour contained in 
the sonounmng atmosphere. Were the ground properly drained and cultivated, 
one great cause of the frequent rains would be removed, and we should hear fewer 
complaints of the dampness and uncertainly of the climato. 

* It may not, perhaps, be out of place here to make a few remarks on the map at- 
tached to this essay, taken from the one surveyed by N. Tennant, and engraved by 
W. and A. K. Johnston, Edinhurgh, 1840. It is the latest and best we could pro- 
cure, but still is deficient in many important respects. The rivers, roads, and houses, 
in the more cultivated parts of the county are laid down with tolerable accuracy, but 
the same praise cannot be given to it in the wilder districts. The hills and other in- 
equalities of the ground are laid down apparently without any regard to the natural 
features of the country, and are seldom to be depended on. For instance, SouUidenn 
Hill, a very remarkable one in many respects, is wholly omitted, and a very inaccurate 
^presentation is given of Ruberslaw, and oi those on the borders of Liddlesdale and 
m other places. Many small rivulets, often marking the limits of a formation, or other 
important geological facts, are omitted, so that, even on the ground itself it is im- 
poffiible to lay them down accurately. Nothing is a greater asfd&tance to the geo- 
logist than correct maps, without which it is almost impossible to form general ideas 
of the physical structiure of a country, and the zelarions of this to its geology. 
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sources of the Eulo. Some detached portions are found in the 
course of tho J ed at Kersheugh and Jedburgh ; but for these and 
the more exact Kmits of tho principal mass we must refer to the 
map. 

This formation in this county consists almost entirely of grey- 
wacke and clayslaU. The former is principally composed of 
fragments of clayslate mixed with a considerable proportion of 
minute scales of mica and fine grains of quartz. The gtey wacke 
in this county, especially in tho south, differs considerably from 
the same rock as seen in the northern parts of the transition 
mountains in Mid-Lothian and Peeblesshire. The whole mate- 
rials are more finely comminuted, coarse conglomerates are for 
more rare, and the proportion of quartz much smaller here than 
in the latter district. As usually happens with the finer varieties 
of this rock, it is also disposed in thinner and more regular beds, 
and rarely presents those huge unshapely masses common on the 
north, in which marks of stratification can hardly be said to ap- 
pear. Olayslate is also more frequently interstratifiod with the 
grey wacke, and transitions from the one to the other are common, 
shelving that they are in many cases mere varieties of one rock. 
The usual colour of both is a light grey or blue, often inclining 
to brown. The clayslate, and more rarely the grey wacke, has in 
many places a dark red or purple colour, and sometimes, as, for 
example, in the section above J^burgh described by Hutton, they 
have a mottled aspect, the grey being clouded with brown or red. 
A greenish tinge, approaching to yellow, is also common in both 
rocks. Some varieties seem to have been produced by imeous 
action, as the red ferruginous grey wacke found near the Bildon 
and Minto Hills. Where, however, this is intermixed with beds 
of the usual appearance, some oririnal diflferenco may be sup- 
posed. In Burnmouth Hill, near Oxnam, the greywacke is very 
much altered by the porphyry, being red, ironshot, and much 
hardened, broken, and confused. Some of the slate found near 
tho trap at Eink, above Edgerion, is of a greenish-white colom’, 
with a greasy feel like soapstone. This white slate is found in two 
places in thin layers, much cracked and broken, and sometimes 
slightly curved. Tho slate, in general, has the common blue or 
grey colour, but part of it is red. This is sometimes curiously 
striped with parallel bands of a darker colour, resembling a 
blade of grass with a strong vein in the centre. They much re- 
semble the impression of some fossil, but more probably are tho 
result of igneous action. The slate containing them is exceed- 
ingly fragile, and crumbles down with the smaflest pressure. As 
these varieties are mixed with the common rook, they shew that 
some difference in the composition of this has oririnally existed, 
causing one part to be more affected by the trap 3ian another^ 
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No fossils have hitherto, so far as we aro aware, been found in 
the greywacke of this county, and we have only observed some 
appearances of this kind in /)ne place. This is in the west branch 
or Eiccarton Burn, on the south side of Emton Hill, in Liddlos- 
dale. The rock here is a slaty greywacke, intorstratified with 
clayslate, and is disposed in verticle beds with a direction to 
W. 20® S. In the greywacke are numerous black carbonaceous 
impressions, like the imperfect remains of plants common in the 
coal sandstones. We have no doubt that this is their true 
nature, though they are too indistinct and fragmentary to permit 
of complete certainty. They thus indicate an approach to tho 
upper part of the transition series, which is also shewn by some 
other phenomena. Thus, in many places, the greywacke so much 
resembles the old red sandstone, that in hand specimens they can 
scarcely be distinguished. Eemarkable examples of this may be 
found near the junction of the greywacke with the red sandstone 
on the Jed, above old Jedburgh, where some beds have completely 
the aspect of the latter rock. This is also the case in the bum 
on the north side of Euberslaw, above Whitrigs, where some thin 
beds of the greywacke might easily be mistaken for sandstone, 
but are intorstratified with undoubted clayslate. These facts, 
though interesting, do not furnish sufficient data for comparing 
the transition rocks of this county with those of England. They, 
however, shew the impropriety of classing them, as is often done, 
with the lower non-fossihferous groups of that country. 

The principal veins in these rocks consist of quartz and 
calcareous spar. The former is most abundant in the north, but 
far l^s so on the whole than the latter. This is usually white, 
but in some instances, as particularly in the bum near Hassen- 
dean, a beautiful red. ^ Even in small hand sp^ecimens, proofs of 
more than one set of veins may bo observed. In some cases they 
seem to have been cracks in the rock, probably produced by heat, 
and subsequently filled with calcareous or siliceous matter. In 
the d^fc red greywacke, near the Eildons, much red iron ore is 
contained, both mixed with the rock and in veins. It is found, 
but more rarely, in other parts of the formation, though here it 
seems the result of igneous action. 

In this county we find many indications that the greywacke 
has undergone some powerful disturbing action at a very early 
period, probably prior to the deposition of any of the other strata 
or the einiption of the trap or porphyry rocks. The beds may 
frequently be observed broken, bent, and curiously contorted in 
places where no other rocks are visible, except the slate and 
greywacke. Instances of this may be seen at Hutton's section 
on the Jed, above Jedburgh, where the sides, and especially the 
bed of the river, exhibit many very intricate and confused groups 
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of strata.* Above old Jedburgh, at the junction with the red 
sandstone on the same river, is another curious example of this, 
the rocks, besides being bent and broken, appearing hardened and 
contracted by heat. At Weensland, below Hawick, near the 
Teviot, and above Pleasance, in Oxnam parish, are similar 
instances, which indeed are common in almost every greywacke 
district. The surface of this rock is also often marked by very 
singular convolutions, resembling those on a piece of crumpled 
cloth. The surfaces are smooth, and the divisions, sinking into 
the solid stone, shew that they are the result of some (mange 
which has ajffected the whole rock, and not merely of a superficial 
action at the time when the beds were deposited. The strata so 
marked, and also those disturbed and broken, are usually accom- 
panied with beds of fino slate, very often of a loose shivery 
texture, breaking into fragments, few of which exceed the size of 
a shilling ; and where it is more compact, the slaty structure is 
often transverse to the stratification. The clayslate is then 
curiously marked and undulating on the surface next the grey- 
wacke, and often seems to ramify among its broken masses. 
These facts, and especially the general aspect of the sections 
mentioned, with many similar ones in other parts of the transition 
mountains, have led us to suspect that some of the clayslate beds 
have not, as is generally supposed, been deposited from water, 
but are of igneous origin, and have been injected in a fluid state 
amongst the greywacke strata. In many cases where the two 
rocks are firmly united in one specimen, the line of junction is 
very distinct, so that the one seems rather welded to the other 
than to pass into it. We are far from ascribmg this origin to 
all the clayslate rocks, as, in regard to many of them, there are 
facts which appear irreconcilable with this supposition, but 
rather should propose it as a subject of future inquiry, whether 
there arc not somo of them to which it is applicable. Should 
this theory be -well founded, it will account for many anomalous 
appearances, and explain some difficulties connected with the 
transition rocks, both of this county and of Scotland generally. 
We have never jot seen any adequate cause assigned for the 
general high inclinations and the singular convolutions by which 
these rocks are distinguished. These are evidently long anterior 
to the eruption of the Cheviot porphyry or the trap rocks, since 
these have spread over the red sandstones which rest on the 
upturned edges of tho greywacke, and no other formation, gene- 
rally considered as igneous, occurs in sufficient amount for this 

* 111 Figs. 1, 3, 4, Plate I., portions of this section are xepresenied ; the greater 
proportion being the greywacke and slate, and the portion at a being the superior 
sandstone. At a, in h ig. 1, is a poition(of the greyvadee breccia, forming a kind oi vein. 

t See Fig. 2, Plate I. 
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purpose. The transition porphyries are wholly inconsiderable, 
and limited to a mere corner of the county, whilst the phenomenon 
to be explained is nearly universal. 

We have already mentioned that this formation is in general 
very regularly stratified. The beds are thin, and their dip and 
direction usually very distinct. There is, however, little variety 
in these, especially tike direction, which "seldom varies above five 
or ten degrees from the magnetic east and west. The dip is 
more commonly to the south than north, and varies from 40° to 
90°, the low’er angles being more common than the higher ; much 
more so than in the northern portions of the transition momataiuH 
where the higher angles prevail. There are a few instances, 
however, where the greywacke is found at lower angles, as in the 
Broadly Hope, a tributary vale of the Hermitage, and on the 
Carter Burn, a little above its union with the Jed, the rocks in 
both places being for a short distance nearly horizontal, but soon 
regaining their usual inclined position. The general outline of 
the greywacke districts has been determined by this position of 
the rocks, especially in the basin of the Teviot above Hawick, 
where, the superficial alluvium being thinner, the rocky skeleton 
of the country has had more influence on its character than fur- 
ther east. It is here formed of numerous low ridges of rounded 
hills, with steep acclivities, running parallel to tho general direc- 
tion of the strata. Tho valleys of tho Teviot and Slitrig, in tho 
vicinity of Hauick are very characteristic, and by no moans 
unfavourable examples of its scenery. Further west, particularly 
on the Ale and Borthwick, the country is wilder, more thoroughly 
pastoral, and less adorned with wood, yet still not without pleas- 
ii^ feature^ the hills being generally green, undulating, and 
diversified in appearance. The relations of this to the other 
formations will be noticed subsequently. 

Teniotdah Med Sandstone,— Yov reasons which shall afterwards 
bo assigned, we have chosen to give this deposit a mere local 
name rather than one derived from its supposed place in the series 
of geological formations. Though in some respects the most inte- 
resting rock in the county, it has almost a tiresome uniformity of 
mineral character and external aspect. It occupies a deep bay 
or gulf in the greywacke, w’hich encloses it on three sides, whilst 
on the fourth it is shut in by hills of the trap formation. The most 
compact mass of this rock lies around Jedburgh, in the lower 
valleys of the Jed, Rule, and Teviot, extending along tho latter 
to the east of Eclrfbrd and Roxburgh parishes. It also stretches 
north through Minto and Ancrum to the Tweed in St Boswell’s 
and Maxton. It is, however, interrupted in many places by trap, 
which forms all the more important eminences, the red sandstone 
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being principally found in the valleys and along the courses of 
the rivers. Taken as a whole, this formation may be describedi 
as a thick mass of sandstone and clay disposed in numerous, 
regular, distinct, alternating beds. In the lo\yer portions, tho 
sandstone, as seen near its junction ^^ith the gi-eywacke, on the 
Tweed, Ale, and Teviot, is frequently a coarse conglomerate, 
composed of boulders of the grey wacke and of felspar rocks, with 
a few others not unlike fragments of primary strata, in a very 
hard red or yellow coloured basis, mostly of felq>ar, with a little 
calcareous matter. The boulders are of various sizes, but most 
commonly from one to three or four inches in diameter, and com- 
pose the larger portion of the rock. These coarse conglomerates 
are, however, not very abundant in the centre or south of the for- 
mation, being more so on the Tweed, below Melrose, than in other 
places. There tho conglomerate has altogether the aspect of tho 
debris brought down by the river at the present day ; and wore 
this by any means consolidated, it would produce a rock wholly 
undistinguishable. So much is tliis the case, and so different is 
the aspect of some parts of this conglomerate from the red sand-, 
stone in tho remainder of the county, that one is almost induced 
to ascribe this origin to them, especially as their relation to tho 
other rocks is ahnost completely concealed below tlio alluvium. 
It is, however, a very hard, compact x’oek, and breaks into large 
fragments — some containing upwards of an hundred cubic feet — 
which may be seen strewed on the banks of tho Tweed. This 
distinguishes it from the red boulder clay, which in other respects 
is not very dissimilar, but speedily crumbles down on exposure 
to tho weather. 

The larger part of this formation, however, consists of red and 
white sandstones, interstratified with loose sandy clays and marly 
rocks. Part of the sandstone, both red and white*, is in thick 
beds, and, though generally soft, forms a good building stone, 
being quarried for this purpose at Bolshes, Denholm Hill on tho 
Buie, above Spittal, and at Caverton on tho Kale. It is composed 
of minute grains of quartz and felspar, in a basis of clay and 
lime, all variotios wo have tried efFen'escing more or less 
with acids. Tho rod varieties contain limch iron, to which they 
seom to be indebted for their peculiar colour. Minute scales of 
mica likewise occur, but less abundantly than in the sandstones 
of the coal formation. Some of the white sandstone has a 
greenish tingo, probably from chlorite, and small black or dark 
green grains appear in it, resembling hornblende or augite. The 
materials of these rocks are thus pretty various, but their distin- 
guishing characters are, a greater amount of felspar and day, 
with a smaller proportion of quartz and mica, than are found in 
the carboniferous sandstones. These substances are in general 
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finely comminuted, but small fragments of red or gjreonish yel- 
low clayslate appear even in the most compact varieties. The 
white sandstones are more common in the upper parts of the for- 
mation, cropping out before the red beds ; but local peculiarities 
occur in regard to this, and in the quarries on the llule, both 
seem covered by thin incoherent red beds. Some parts of the 
sandstone are variegated, the red being intermixed with lighter 
colours in strips or patches. The thickest part of the formation 
is, however, the arenaceous and marly clays. These are gene- 
rally of a dark red or brown colour, are very soft, earthy, and 
incoherent, crumbling dowm readily w'hen exposed to the action 
of the weather. Beds of a light grey, or straw-yellow colour, are 
often intermixed and seem to consist more exclusively of felspar 
debris, but a transition from them to the red is common. The 
aggregate thickness of these rocks is very considerable, as may 
be seen in the red “ scaurs,’’ especially those on the Jed, but 
individually the beds are thin, and seldom above ono or two inches 
thick. They are interstratified with similar thin beds of more 
coherent sandstone, which serve as it were to bind the formation 
together, and project beyond the others in the steep banks, 
where, much exposed to the action of the weather, the rocks 
thus acquire a curious appearance, resembling the cornices and 
fretted work on some old ruin. One of the finest displays of this 
may be seen on the Jed, near a saw-mill above Kersheugh, and 
other parts of the banks of that river are little inferior. This 
appearance may have first suggested the caves found in the 
steep rocks in many places on the Jed, the Ale, and the Kale, 
these being evidently artificial places of refuge constructed by 
the inhabitants, probably during the constant border w^ars. 

The thin regular beds of this formation are almost universally 
nearly horizontal, unless in the immediate vicinity of the ti’ap 
rocks. No great general change of position, like that in the 
grey wacke, or even in the coal formation, lias taken place in its 
strata. Partial slips, breaks, and disturbances are, however, not 
uncommon, and are well seen in the scaurs^ especially tho^o on 
the Jed. This river seems generally to flow in a fissure formed 
along an anticlinal axis, whereas the Teviot follows tho hollow 
produced by a synclinal axis, and in this way the different 
characters of the two river valleys may be explained. The fonner 
produces a deep narrow glen, with the strata frequently cropping 
out on its sides ; the result of the other is a wide open valley, 
with gently sloping acclivities, on which the rooks seldom appear. 
It IS a strong confirmation of this theory, that on the Jed the 
^rata gener^y dip from the river on both sides, whereas on the 
Teviot the dip is, we think, more frequently towards it. In the 
former the change of dip may in'some places be perceived even 
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in the bed of the river, as, for instance, a little above Femiherst 
Mill, Ne^ this a still more curious appearance occurs, the 
strata having apparently been elevated in one point, from which 
they dip in 3iree directions, somewhat in the manner supposed 
in Von Buch’s theory of elevation craters. One part of the 
beds dip 15® to S. 20® W. ; another 12® to B. 16® N. ; and the 
third 20® to W. 15® S. ; their outcrop forming curves in the bed 
of the river. Not far from this is an anticlinal axis running 
N. 30® E., the rocks on both sides dipping from it at 48®. 
In many cases the strata have a twofold dip, forming ridges or 
curves with partial inclinations transverse to that peculiar to the 
whole bed. Sections of this kind are common round Jedburgh, 
both in the river banks and at a distance from it, as, for instance, 
near the road to Hunthill.^ This appearance of the rocks has 
not, we conceive, received that attention it deserves, as it seems 
to indicate either that the superior rocks have expanded, or 
those on which they rest contracted, since the period of their 
deposition. Mere elevation would evidently have produced 
breaks and divisions in the strata, not the regular curves they 
now present. This appearance seems[to furnish proof of the con- 
traction in the interior crust of the earth similar to that sup- 
posed in the theory of its gradual refrigeration. Whether this 
would produce an amount of local contraction sufficient to 
explain all the phenomena, is a problem which we probably have 
not data enough to answer, and would lead to speculations in 
dynamical geology inconsistent with the nature and limits of this 
essay. 

Besides the rocks now mentioned, Ihmstom sometimes, though 
rarely, occurs in this formation. It was formerly quarried in the hill 
above Bedrule, where it seems inclosed in beds of hardened sand- 
stone, lying below the greenstone forming the summit of the hill. 
The limestone is of a yellow colour and very porous, containing 
numerous drusy cavities, with veins of quartz, reddish jasper, and 
brown iron ore, and is evidently a highly motamorphic rock. 
The stono seems of inferior quality, and even were it otherwise, 
thc^expense of fuel would prevent it being wTought to advantage. 
This cause also interrupted the lime-works near HunthiU, said to 
have been in operation about seventy years ago. This rock 
seems, however, very rare in the red sandstone in a pure state, 
though calcareous matter forms one of its constituents, and is 
also common in veins, which, however, are less numerous than in 
the greywaoke. 

* In Fig. 5, Plate II., the elevation of the beds has produced a slip, a wedge-like por- 
tion of the rock sliding do«n and filling the hollow formed by the rising npivards of 
tlie strata. In Fig. 6, the beds remain continnons after elevation, and, therefore, the 
higher ones must have been brought nearer to each other. It is to tlie latter and 
similar sections we allude in the text Both figures are from the Jed aho\ e Femi- 
herst. , 
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This formation can scarcely be said to impart any peculiar 
character to the country it occupies, all the more prominent and 
remarkable features arising from the other rocks with which it 
is associated. As a horizontal deposit of no very great dimen- 
laons, it cannot be supposed to form high hills alone. Most of 
those in this district in reality consist of trap, whilst the sand- 
stone appears as if embossed on their sides, or filling up the hol- 
lows between them, and has thus been not unaptly compared to 
an ocean of red waters studded with islands. In a few instances, 
however, it rises into long ridges, or round-backed hills, with 

f ently sloping declivities, intersected by deep precipitous ravines, 
oUowed out by the rivulets which descend from them. The red 
scaurs afready noticed, well seen on the Rule, Jed, Ale, Oxnam, 
Kale, and more sparingly on the Teviot,* form its most character- 
istic scenery, and, when clothed wdth wood, are not without 
beauty, notwithstanding their disagreeable colour and almost total 
want of bold rock features. On Sie whole, however, it presents 
few points worthy of particular notice, whilst its connexion wdth 
tlie other rocks and probable geological age will be more conve- 
niently considered in a subsequent part of this essay. 

Coal Formation . — ^The rocks belonging to this formation, occur- 
ring in Roxburghshire, form two principal masses, the one in the 
eastern division, in the lower valley of the Tweed, the other in 
the south-western district, in Liddlesdale and the adjacent coun- 
try. These, so far as we are concerned with them, are altogether 
unconnected, and w’e shall therefore describe them separately, 
begbming with the eastern or Kelso sandstones. These occupy 
the valley of the Tweed around and below that town, covering 
about a fortieth part of the surface of the county. The relations 
of the rocks composing this foimation are very much obscured by 
a deep mass of wuvium accumulated in the low grounds in this 
vicinity. They, however, form a part of the same formation 
found in the neighbouring counties, and in this connexion have 
already been well described in the Transactions of the Highland 
and Agricultural Society,* so that a few short observations 
on them may now suffice. They consist principally of nume- 
rous alternations of sandstone, shale, and marly limestone, 
which are well seen on the south bank of the Tweed, and 
in some of the streams that flow- into it, particularly Mellen- 
dean Bum. The sandstone is extensively quarried at Brox- 
law and Sprouston, where it forms a good building stone. It 
is usually white or bluish grey, often inclining to yellow, more 
rarely, as near Shepherd’s Bush, below Kelso, to red. It 


* See Mr Milne's Essay on the Geology of Berwi<^lixie, iu vol. xi., p, 171, 
of the Tzansactions of the Highland and Agncaltnral Society, 
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consists principally of quartz and mica, in a basis of clay or 
felspar, some beds containing a large amount of lime. Much 
of it is rendered impure by carbonaceous matter, and it also 
contains some curious-looking fragments of a dark grey micaceous 
sandstone. The remains of plants and fossil wood found in it 
leave no doubt that it forms part of the coal formation, though, 
as stated in the memoir alluded to above, far below the level of 
the workable coal. In some of it, near Broxlaw, we observed 
cavities containing nodules of calcspar, surrounded by ochroy 
decayed matter, probably occasioned by the vicinity of trap. 
The shales are generally of a dark blue or grey colour, inclining, 
in some oases, to green, and in others, as above the sandstone at 
Broxlaw, to red. They aro in thin beds, intermixed with the 
mao^’ly limestones. These are usually of a light grey colour, 
slightly tinged with green or 3 "ellow, but at other times are dark 
grey and very compact- The amount of calcareous matter is very 
variable, but some thin beds seen in the Tweed, near Bamff Mill, 
arc tolerably pure limestone, and not unlike some beds of this 
found in the western district of the county. Limestone has 
been burnt in several places near Nottylees and Hadden, and 
is still quarried near the latter. It forms a thick irregular bed, 
dipping at about 30° to the N.E. towards the trap seen in 
that quarter, with w'hich it appears closely connected. Its 
most calcareous portions are hardened, seem vitrified, and much 
mixed with siliceous matter, which is still more abundant in other 
parts of the rock, where it forms masses and vems of agate, 
semi-transparent flint, or pure white quartz crystallized in irregu- 
lar p 3 Tamids. The whole bed has the aspect of a highly 
metamorphic formation, and is, we believe, far more intimatety 
connected with the trap rocks than with the stratified deposits. 
It can be of very little economic value, and the attempts to use it 

E 3 little more than the scarcity of lime in this district. Mr 
e, in his account of Bei^ckdiire, mentions a similar rock, 
also connected with trap, as having been wrought to tho w^est of 
Smailholm, but without success, it containing so little lime that 
it would not pulverize ; and we shall presently have occasion to 
notice others in tho western part of this county. 

The whole of tliis formation is very distinctly stratified, the 
shaJes and marls being generally in thin regular beds. The 
strata are seldom highly inclined, but both the dip and direc- 
tion often vary considerably even within short distances. This 
seems to be occasioned by the trap rooks so prevalent in 
this quarter. In Broxlaw <][uarry, the sandstone dips at 30° 
S., and is divided by vertical lines running S, 35° W. In 
Sprouston quarry, the sandstone dips at 30° N. 40° E, to- 
wards and below the trap, but is much broken and confused ; 
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the position of the blue shales above being also very irregu- 
lar. Near Bam£P Mill, they appear to be crossed by an anti- 
dinal axis, the rocks above dipping at 8® to W. 10® S. and below 
at 30® to S. 60® E. The natural features of this part of the 
county depend far more on the trap and alluvium than on this 
formation, which they almost entirely conceal. It seems to be 
chiefly confined to the low land along the river, though its limits 
are often very obscure. 

The LiddlesdaU Sandsiones^ also belon^ng to the coal formation 
or old red sandstone group, occupy a tar larger portion of the 
county than the rocks now described. They compose most of 
Gastleton parish, and a considerable part of Southdean, and the 
upper division of Jedburgh, stretching along the south-western 
border of the county. Their extent is about 130 square miles, or 
less than a fifth of the whole shire. They are in a great measure 
merely the outcropping beds of the carboniferous rocks of North- 
umberland and Cumberland, the physical divisions being here 
different from the political. In his geological map of Scotland, 
M’OuUoch regards part of these beds in the north and east of 
Liddlesdale as belonging to the old red sandstone, and the re- 
mainder to the coal formation. In many parts of Scotland these 
two deposits are separated by very distinct characters ; but, in 
this county, we must acknowledge that we have not been able to 
perceive any good grounds for this division, or any principle on 
which it could be effected with even an approach to accuracy. 
The whole seems to form one series, without break or interrup- 
tioi^ and the fossils are far too few and indistinct to serve as the 
basis of a division. Neither can we assume his division, which, we 
are afraid, has been formed without a sufficient knowledge of the 
rocks in this county, which he does not appear to have examined 
with his usual accuracy. Some of the beds in the upper parts of 
the county, as near Windburgh, resemble the old red sandstone, 
both in colour and other respects, but this may in part be the 
result of their proximity to the trap ; and, in the burn below 
Robert’s Linn, we observed some blocks of sandstone, worn, how- 
ever, by the water, with impressions of plants, belonging, w^e 
conceive, to the coal formation, one of them being a Sigillaria. 
Near Dawstone Rig, the lower bed also strongly resembles the 
old red sandstone, but the beds that overlie it have more similarity 
to the under coal formation. This is also the character of the 
sandstones on the Carter, and of that immense mass of this rock 
which forms the hills round the Tarras in Dumfriesshire, between 
Castleton and Langholm. Hence we conceive that these rocks, 
having, so far as appears, been formed under similar continuous 
conditions^ may, with most propriety, be regarded as one forma- 
tion, they possessing ever^hing essential to constitute them 
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such. Their age may correspond to the latter i*ed sandstone and 
earlier coal formation, but all of them lie below the true workable 
coal. A thin bed of this mineral was attempted to be wrought 
to the south of Stob’s limeiy, but without success. That wrought 
on the top of the Carter, above Meadowcleugh lime-work, is ^o 
thin and of abad quality, and, with that at the head of Kerry Burn, 
on the very outskirts of the county, probably belongs to the same 
part of the series.* Hence we conceive that, mththe exception 
of a very small portion perhaps of those in the extreme south- 
western angle of the county, all the strata hero lie far below the 
true coal measures, and that there is no hope of this valuable 
mineral being ever found to any extent in this quarter of 
Eoxburghshire. 

Viewing these rocks as constituting one formation, or continuous 
series of strata, they maybe described as consisting of sandstone, 
shale, and limestone. The sandstone is principally wliite or 
yellowish, often becoming red when exposed to the weather, and 
appears to compose the gi*oat bulk of the formation. The beds 
are mostly thin, but some, especially near the bottom of the 
deposit, have considerable dimensions. Near Windburgb, it is in 
paH hard, coarse, and gritty, in part red, iron-shot, and of a 
soft friable texture, so as to be unfit for any useful purpose, and 
has evidently been affected by its vicinity to the trap composing 
that hill. Where it first appears on tho Hermitage Water, and 
westward towards Dumfriesshire, the sandstone has more the 
aspect of tliat belonging to the coal formation than the old red 
sandstone, beiM fine-grained, white, and of a yellow ratlaer tlian 
a red tinge, This is also true of that in the Carter, both above 
and below the limestone, though parts of it here are stained of a 
light rose red, and hardened by the action of^ tho trap. Some 
parts of it shew traces of coal plants, but these remains are 
neither numerous nor well preserved. Otlier sandstone beds are 
thin, of a dirty grey colour, and much intermixed with blue and 
grey shales. (Jrood sections of these rocks may be seen [in tho 
upper part of the Liddle, above Lariston, and in Whithope 
Bum, above Hermitage. Both the sandstones and shales much 
resemble those in tho under part of tho Mid-Lothian coalfield, 
especially the bods soon cropping out on the south side of the 
Pentlands. The sandstone con^ns much mica and clay, with 
a considerable proportion of lime. Thin bods of limestone are 
also common, and others of greater thickness (10-14 feet) are 

* The true age of the English formations in this part of N'orthumherland does 
not seem yery tv ell ascertained. Conyheare and Phillips refer them to the millstone- 
gnt, and the appearance of the formation in Boxbui^hsbiie Is not opposed to ibis 
opinion. At all events, they are below the great com formation on the Tyne, in 
^Northumberland. 

TBANS. — JULY 1846. 
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wrought in many places. Some of these limestones are of a grey 
or yellow colour, and much intermixed withsand and mica. Others, 
like that at Lariston, believed to produce the best lime in tliis 
district, are of a dark grey or blue colour. The strata there are 
nearly horizontal, and shew few marks of disturbance, but the 
rock is very hard, and the shells in it almost obliterated, whilst 
ca\ities filled with iron pyrites and calc^par, sometimes crystal- 
lized in acute pyramids, remarkably beautiful, are formed. In some 
of the limestone near here, large ammonites are said to have been 
found; but fos^ssils seem by no means abundant in any of the rocks 
in this district. The onl}’’ bed of an opposite character is one of 
dark, almo‘?t black, limestone found in several parts of the Liddle, 
above Thorlie’s Hope, uhicli consists in a great part of minute 
shell's. In a specimen of it at Hudshouse Rig, we also found teeth 
or scales of fi^^hcs. This rook contains sulphimet of iron, and has 
a strong fetid smell when broken. 

At Stob’s limery, the rock, which rests on hardened sandstone,* 
is of a light jcllowish grey or greenish colour, intermixed with 
grains or veins of pure crystallized calcspar. It is in part about 
fourteen feet thick, but thins out, and becomes broken and 
<listurbed, towards the east, where trap rocks appear. It also 
contains irregular cavities lined with fine crystals of calcareous 
»>par, often coloured red. We observed no fo&sik in this rock or 
tiiObe immediately associated with it. In a small rivulet to the 
east of this is a curious example of the changes produced on the 
strata b} igneous rocks. The stream, one of the sources of the 
Slitrig, forms a considerable fall, known as Robert’s Linn, in the 
ravine below wliicli the rocks are well displayed. The highest 
seen is a thick bed of dark-coloured greenstone, which rests on a 
bed known as the^ Jasper Rock, and uiis on thick masses of inco- 
herent sandstone, mostly red, with patches of yellow. The 
Jasper Rock consists of veins of red agate or chalcedony, mixed 
witn grecni^sh clay, lime, and quartz sands, and w’e have no doubt 
is one of the marly limestones common in this formation, altered 
by the trap. The siliceous portion bears a strong resemblance 
to that found in the limestone near Hadden, but the latuer 
contained more calcareous matter. Similar rocks occur further 
wcbt. and we also saw them in Riceailon Bum and in the hill 
near Old Sauglitreo, where, along with tho red, there was also 
compact milk}^ flint, approaching to white chalcedony. The rock 
at Robei’t’s Linn w'as formerly much sought after as an orna- 


• This roek is very extensively used for repaiiinsj the roads in this quarter, 
although in the imm^iate vicinity oi the trap of Wwdburgh, in every respect 
preferable for this purpose. This is only one out of many of the utter 

inattention to the simplest geologic^ ^ts, and the practical disadvantages thus 
oceasioned. 
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mental stone, but is too umch mixed with extraneous substances, 
and too splinter)^ to be of great value for this purpose, 

Meadowclcugh lime-work, though, from its position, of considert 
able economic importance to the central parts of the county, 
presents few points of interest to the geologist. The Carter 
J^^ll consists of nearly horizontal beds of sandstone, rather 
inclined to the south, which are covered by a capping of dark 
greenstone. The limestone is found interstratiiied with the 
sandstone, and is now wrought by a mine. It very much resem- 
bles that at the Stobs limery, and, like it, contains no fossils. 
Some of the beds are arenaceous, and one is a limestone breccia, 
of angular fragments, in a calcareous basis. The geological 
structure of the Carter is of some importance in refei’ence to the 
project of improving the communication with England by means 
of a tunnel through it. The centre of the hill we have no doubt 
consists of trap, to force a passage through which would be 
accompanied with enormous expense. On the east, below where 
the present line of road crosses the hill, it seems to consist 
entirely of the horizontal sandstone ^Yhich w'ould, on the other 
hand, as much facilitate the operation ; and this is the part of the 
hill best adapted in other i-espects for a tunnel. No limestone 
beds have yet been observed hero, but such may be concealed by 
the alluvial covering. Were such found in a fitting situation, the 
materials would repay the expense of their removal, and greatly 
lighten the cost of the undertaking. The importance of this is 
such, that it may well excite surprise that no thorough investn 
gation, by boring and otherwise, of the geological structure of 
this natural barrier between the two kindgoms has ever been 
accomplished. 

The strata composing this fonnation generally dip at low 
angles towards the south and west, except in the vicinity of the 
trap rocks, where they are more higlily inclined. Where first 
seen on the Hermitage Water, they are almost horizontal, but the 
southerly dip soon becomes more apparent. Where first met 
with on Dawstone Rig, the dip is 8® to S. 10® W., but lower 
down it is more nearly horizontal. The fetid limestone formerly 
mentioned, where first seen, dips at 6® to S. 40® W., and is divided 
into oblong blocks by lines running W. 30® S., and S. SO® E. ; 
but at some distance below it is found dipping eastwards at a 
very low angle, (1® — ^3®.) In Thorlie’s Hope, some of the beds, on 
the other hand, are for a short distance nearly vertical, and on 
the Liddle, below Oastleton, thick beds of white sandstone and 
limestone dip at 46® S. 40® E. away from the trap in Lawston 
Hill. In Whithope Bum similar high angles, with changes 
both of dip and direction, are not uncommon, and in one instance 
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are very distinctly shewn in a small space.* Here the sandstone 
strata form a complete curve, dipping on the one side at 80° to 
the W., and on the other at 40° to the E. At the curve, the 
beds are somewhat fractured, but less so than might have been 
looked for, and no doubt of their connexion can be entertained. 
The beds, however, appear to have been in some degree consoli- 
dated before the inflection took place. 

The usual idea entertained of a district of country belonging 
to the coal formation is that of a low-lying, richly-cultivated land. 
This,how'ever,iswholIy inapplicable to that^weare now considering, 
much of which is raised high above the level of the sea, whilst 
nearly the whole remains ahnosl in a state of nature, untouched 
by the hand of improvement. A large part of Liddlesdale, as 
already mentioned, is a pastoral region, covered with the natural 
vegetation. The hills in this portion of it are loss abrupt and 
lofty than in the greyw’acke formation, and the soil in the low 
ground is deeper and apparently more fertile. But the aspect of 
the country is far from being improved on the whole, the higher 
parts of it being the most barren, impassable, and uninteresting 
in Boxburghshire. The grey w’aeke hills are generally covered with 
diort thick grass, not unpleasing to the eye, and affording a firm 
hold to the foot ; but in the sandstone district, the moist soil and 
long matted herbage impede the ti'aveller’s steps, aiid render his 
progress toilsome and difficult. Higher up, this rank vegetation 
gives place to soft moors, or ‘‘ flows,” as they are named here, 
saturated with moisture e\en in the driest season, and rendered 
still more impassable by the deep “ moss hags” intersecting them 
in every direction. The fells, on the borders of England, and the 
hills between Boxburghshire and Dumfriesshire are for many 
miles entirely of this character. The whole region north and 
west of the Tinnis Hill, around the sources of the Tarras, through 
which the road from New Castleton to Langholm passes, is not 
surpassed, in the uniform monotony of its dark moors and impe- 
netrable morasses, by any region in Scotland. It more resembles 
the Black Mount between Argj^lo and Perth than any other 
district w^e have seen, but the huge blocks of white sandstone, 
which alone diversity its siufacc, cannot compensate the geologist 
for the varied aspect of the ^anito, gneiss, and porphyry found 
on the other. In these solitudes the moss-troopers of former 
times found a secure retreat from their enemies, whilst the 
similar coimtiy on the English border formed an impenetrable 
barrier, which no invading army could pass, and thus probably 
had no slight share in enabling the south of Scotland to main- 
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tain its political independence. The cause of this peculiar 
character of the sandstone districts lies in the horizontal and 
unbroken stratification of this rock. The whole rain is thus 
retained on the surface, and cannot escape through cracks or 
fissures, nor sink into the interior bet'ween the inclined strata, as 
in the greywacke countiy. The same circumstances also account 
for the comparative scarcity of springs in all the sandstone 
districts of Roxburghshire. 

These, with the exception of the recent alluvial formations, aro 
all the stratified deposits observed in tliis county, and we now 
proceed to describe the igneous formations. These are divided 
into two classes, the porphyry and trap rocks ; the fonnor charac- 
terized by the predominance of felspar in their composition, tho 
latter of augito. The line of distinction is, however, in some 
measure arbitrary, both classesbeing compounds of these or related 
minerals, and roclcs occurring witliin tho limits of each division, 
which, were their composition alone to bo regarded, might more 
properly bo classed in the other; thus occupying tho place 
assigned them rather from their local associations and external 
configurations than internal structure. The transitions from the 
one series to the other, and tho connecting links, are indeed so 
numerous, especially where the two formations approach each 
other, that we have felt some difficulty in fixing their proper 
limits, and have often been disposed to regard them as one. Rut, 
on tho other hand, the extremes of each are very distinct, and 
they possess so many characterislic differences, particularly in 
external aspect and configuration, that it seemed better to 
separate them, notwithstanding the risk of error in individual 
cases, and the liigh authority which might be assigned for the 
contrary procedure. The difficulty is one which meets us in all 
attempts to classify the un&tratitied formations, whose mineralo- 
gical character seems in many cases to have been determined 
more by accidental circumstances than original diffbronces of 
constitution."* Even if unfounded in nature, however, tho mere 
distinction of colour on tho map can bo productive of little incon- 
venience to those who regard the formations tmly identical. 

Tho PoTphyry i?oc^s of this county form tlmeo subordinate 
divisions, tho transition, the Cheviot, and the Eildon porphyries, 
distinguished, not only by local position, but also by peculiarities 
of character. The first, or transition porphyry, is far from being 
abundant in Roxburghshire, and has no great influence on its 
geological cliaracter. We have only observed it in the high hills 


* The definite divisions of rocks are speculations of the cabinet, not the truths of 
nature on the great scale ; and to define what she has not separated, is to construe 
systems, not to record facts .”— Mmmr vith Map of Seotland^p, 7^ 
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on the north-west border of Liddlesdale, and especially at the 
extremity of the county near Mosspaul Inn. In the remainder 
of the greywacke region it seems wholly unknown, and even 
boulders of it are rarely found in the streams. The Wisp Hill, 
with others uround the head of the Ewes Water in Dumfriesshire, 
seem to form the centre of igneous activity from which the rocks 
of this class found in Roxburghshire are mere offshoots. There 
is a fine display of them, and of the hold striking forms they con- 
fer on the grey wacke hills, between Fiddleton and Mosspaul, and 
thus beyond the limits of this county. East of the latter place, 
however, they have been quarried to some extent for the roads ; 
but soon disappear ; and, as we descend towards Hawick, nothing 
as seen except greywacke and slate in regular strata. The 
change in the external aspect of the hills on the Teviot from 
those in the neighbouring county is very striking, and at once 
reveals the difference in their structoe. These rocks do not, 
however, so far as we can judge, form by themselves any of the 
high hills, wliich they have principally iiiflucnced by the superior 
hardness and consistency they have conferred on the greywacke. 
Their true place is as beds or veins amongthetransitionsti'ata; and 
they are more often seen in the hollows between the mountains 
than on their summits. The deep narrow defile, which, for a long 
distance west of Mosspaul, runs ahnost in a straight line between 
high mural hills, and alone renders a passage from the basin 
of the Teviot to tjiat of the Esk possible, is e\iden(:ly connected 
with their appearance. Tliey are also found in the niouuiain 
pass to the east, whose name of the Queen’s Myre is still con- 
nected, in the traditions of the country, with one of the mishaps 
Whieh befell the unfortunate Mary in her adventurous ride from 
Jedburgh to Hermitage. These rocks present more uniformity 
of mineralogical character in this county than in other parts of 
the transition mountains. They consist almost entirely of com- 
]pact felspar, varying in colour from a deep clove-brown to a 
I%ht yellowish red. They are also of a more earthy and inco- 
herent texture than farther north, though some varieties are 
pretty compact, and contain numerous felspar crystals in the 
base of that mineral. The groj'wacke rocks near them are often 
coloured red or ochrey yellow, and either hardened or rendered 
more liable to decay.* 

The Gluiisiot us occupy a far more important place in 

the g^logy of Roxburghshire, covering a much larger portion of 
its surface, and exhibiting a greater diversity of mineral charac- 
ter. They compose most of the south-eastern angle of tho 
county, from the upper part of Jedburgh parish to the Englibh 


* For a fsHw aeeotdrt of fltose rodcs the author woifld refer to hia ** Essa^ 

toI. 140, tf the Tiansactiona of the High] 
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border beyond Yetholni, comprising in all this a large part of Lin- 
ton and Oxnam parishes, with the whole of Hounam and More- 
battle. Their superficial extent is thus about 105 square miles, 
or a seventh part of the whole county. The porphyry presents 
more variety in its appearance and character thon any of the 
rocks we have formerly described, and it is more difficult to give 
any general account of it. The basis consists principally of com- 
pact felspar, mixed, however, with iron and hornblende, minute 
acicular crystals of the latter sometimes appearing in the mass. 
Its colours are various shades of brown, purple, red, becoming 
yellow when decomposed, and greenish grey. In this are more 
or less numerous crystals of common or glassy felspar, generally 
white, or of a lighter colour than the basfe. Minute crystals of 
mica also occur in some varieties, though rarely. Some parts 
are, as it were, completely satm'ated with veins and nests of 
siliceous matter, principally led and white chalcedony, with pure, 
transparent, crystallized quattz. This is so abundant, and so 
minutely and intimately mixed with the basis of the rock, as evi- 
dently to constitute one of its original elements, though, in many 
cases, much resembling sinter deposited from water. In some 
varieties, small portions of green prase (?) and rose-red quartz 
also appear. These siliceous substances, being less easily acted 
on by the weather than the felspar basis, are often finely displayed 
in consequence of the natural decomposition of the stone. Besides 
these, porphyries, with a ve^ dark-ooloUred basis, occur. This 
has, generally, a greenish tinge, but is sometimes almost black, 
and passes into a kind of pitchstone, like that of Arran, but with 
less of the resinous lustre, and more numerous distinct felspar 
crystals. Nan*ow veins of red jasper, sometimes accompanied 
with others of quartz, often traverse this variety of tho rock; and 
similar veins of ferruginous quartz, resembling rusty iron, are not 
uncomtoon in the division lines between the masses of tho por- 
phyry. At the opposite extremity to those are some claystone por- 
phyries, which, however, do not seem very common. Tliese have 
an earthy basis of a light yellow or grey colour, and tho embedded 
crystals are indistinct, resembling grains of sand, so that this 
variety might almost be taken for a conglomerate. A rock truly 
of this character is sometimes met with on tho outskirts of the 
formation, as above Edgerton, where it fonns thin bods, dipping 
irregulatly from the porphyry hills, like sand deposited on an 
inclined surfacel It is red ot yellow, with white spots, and not 
unlike the red sandstone, but looser, and more decomposed, and 
is, apparently, a mere loUal formation, the result of partial and 
accidental causes. In general, the porphyries, especially tho 
lighter coloured ones, are very liablo to decomposition, so that it 
is hardly possible to procure a specimen with a iresh surface of 
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any size. This is particularly the case with some in the Giiihit 
Hills, above Morebattle, where, in quarries, although the rock has 
not been long exposed, it is yet divided to a great depth by irre- 
gular fissures, and, consequently, only breaks into small angular 
fragments with withered surfaces. This mode of decomposition 
is the more curious, as the stone is otherwise perfectly fresh and 
unaltered. 

These rocks differ much from the former, or transition porphyries, 
both in mineral character and external configuration. In both 
they appear to approach the trap, whilst the former are more 
closely allied to the granite. They do not occur as veins or 
detached beds in other formations, but rather as separate inde- 
pendent masses, occupying a distinct region by themselves. They 
then form hills, arranged two or three together in linear groups, 
which again unite to form other groups, also placed in straight 
lines. The hills are generally conical, with a rounded outline 
composed of curved lines, with their convexity downwards, or to 
the interior of the hill. Their acclivities are often steep, but 
seldom rocky or precipitous, though this character is found in 
several parts of the formation, in particular to the south of Kirk 
Yetholm, where some have rocky escarpements like those in rrap 
hills. The general direction of the porphyry is to the N.N.E., 
as is well seen in the courses of the streams in this district, 
especially the Kale and Beaumont. The valleys are, in general, 
narrow and long, though others, like that at the head of Oxnani 
Water, are more extensive and level. Some of the hills also arc 
flatter and rounder than is usual in this formation, more resem- 
bling those of trap or grey wacke. They are, for the most part, 
clothed with short thick grass, and form the finest pastures in 
the county. Hence, though containing no bold or remarkable 
scenerjr, the porphyry hills are distinguished at a distance for 
their picturesque and even elegant outline, and, nearer hand, for 
their beautiful, retired, and pastoral vaJleys. The higher portion 
of the chain on the south is, however, of a wilder character, and 
more overgrown with dark heath. 

In the hills north of Yetholm, a kind of intermixture of the 
trap and porphyry formations seems to have taken placed. Some 
of the rocks there so much resemble the former, and others the 
latter, that some doubt'raay be entertained to w^hich of them 
this district more properly belongs. We were, at one time, in- 
clined to consider itas ti'ap, which, in consequence *of the proximity 
of the porphyry, had acquired somewhat of its aspect, but now 
think that, on the whole, the rocks have more affinity to the latter. 
Some portions are undoubted basalt or greenstone, but others, of 
a dark black colour, appear different, as those in the hill east 
from Krogden, which contain so much lime as to effervesce with 
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acids. Thirlestane Hill consists of a similar dark green rock, 
with veins of quartz and nodules of agate, so characteristic of 
the porphyry. It, however, also contains crystals of hornblende 
or actynolite, with veins and nodules of calcspar ; in this again 
apijroaching to the trap. These dark-coloured rocks are more 
easily fusible than basalt, from which, in aspect, they difiFer little, 
the lime perhaps acting as a flux. The hills on the north side of 
the Beaumont, below Yetholm, consist of reddish porphyry, not 
unlike some varieties of greenstone, and sometimes appear to con- 
tain fragments of lighter coloured porphyry, or nests of red 
felspar mixed with a greenish mineral. Near Venchen, the rock 
has a dark reddish green basis with crystals, some light green, 
others nearly white. In Yetholm Law it has much the aspect 
of a greenstone prophyry, and contains a vein of sulphate of 
barytes, found both on the top and at the foot of the hill on the 
east. Near Bankhead, again, it is a mixture of greenish grey 
and light red felspar, and near Korsknow consists of a brown 
basis with white crystals. Most of these individually might, in 
other relations, be regarded as trap, but, on the whole, the 
characters of the porphyry prevail, and we have, consequently, 
united them to that formation. At tlie same time it must be 
understood to contain rocks which singly more resemble trap, and 
might have been so named. In external features, also, the hills 
differ from those south of Yetholm and Morebattle, being flatter, 
squarer, and more undulating in their outlines. They are also 
circularly disposed, and not in straight lines, and thus form deep 
amphitheatrical valleys converging to a centre on all sides, in the 
bottom of which we find either lakes* — almost unknown in the 
rest of the county — or deep deposits of sand and peat. Theso 
facts, with the change of direction in the Kale and Beaumont, 
render it not improbable that these hills form either an inter- 
mediate formation, or that the trap has here intruded at a latter 
period among the porphyry. The latter appears the more pro- 
bable theory, as some of the southern chains of hills are continued 
into this district, across the deep hollow coimocting the valleys of 
the Kale and Beaumont. 

In mineralogical character, and also in the peculiar form of the 
hills, the porphyry of the Cheviots bears a considerable resem- 
blance to the trachyte fonnation. Taken generally, however, the 
porphyry is of a more compact and crystalline texture, contains 
more siliceous matter, and is of a darker colour than the trachyte. 


* Linton Loch should not be included among these, as it has more probably been 
formed by the debris brought do^n by the Kale filling up the valley to the west, 
T^here it turns at an acute angle. It would even appear that these lakes, and, con- 
sequently, the hills are of later origin than l,the great mass of the alluvium, which 
seems more tlian sufficient to have obliterated them. 
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It also wants those gigantic crystals of glassy felspar and horn- 
blende which distinguish the trachyte in many places. In many 
respects they seem to form^a class intermediate between the old 
highly crystalline granites and the recent porous trachytes, 
shewing ihat they have originated in circumstances more favour- 
able to condensation than the latter, but less so than the former. 
They have thus been, in all probability, formed below the ocean, 
as the gramte in the centre of other rocks, and the trachyte in 
the open air — a theory which, in regard to our own rocks, will bo 
confirmed by some facts to be mentioned subsequently. Com- 
pared with similar formations in our own country, they bear some 
resemblance to the claystone porphyries of the Pentlands, but are 
in general harder and more compact. In the latter, the basis of 
the formation approaches nearer to clay, and is more liable to 
decomposition than the Cheviot porphyries, which are more 
granular in their texture and oxldbit a much higher lustre. The 
southern formation is also far more varied in mineral character, 
possessing many rocks, as the dark pitchstone, to which nothing 
analogous is found in the north. They have a far closer resciii- 
blanoe to the porphyry rocks of Glencoe and Ben-Novis, from 
some of which they are hardly disiinguishablo in mineral charac- 
ter. Thus some of the dark porphyries of V/oodside Hill, on the 
Beaumont, are almost identical in appearance with that forming 
the upper part of Ben-Nevis, \vhich, in some places, also contains 
red masses similar to the veins in the porphyry of Kirk Yotholm 
Hill. Similar dark rocks are common in Glencoe, where most of 
the brown and red varieties may be also matched, confirming the 
truth of M’CuUoch’s observation,* that in that glon, porphyry of 
every variety of colour and comporition, found in any other part 
of &otIan(V also occurs. Even in their conical form, the 
Buachaile Etivemountains resemble many of those in the Cheviots, 
though on a far grander scale, and with a great predominance of 
the harsher features. The differences, however, in the two for- 
mations are not more than the rocks with which they are asso- 
ciated would lead us to expect; less indeed than between the 
greywacke and coal sandstones of the south, and the gi’anitcs^ 
gneiss, and mica slate of the north. 

The EiUo]i Porphyries constitute our third sub-division of the 
felspar rocks, and are separated from the others almost as widely 
inmineralcharacteraslocal position. This group of hills is in many 
respects the most remarkable in the south of Scotland, and thoir 
fame in legendary history is fully supported by the peculiarity of 
their physical structure. 

Though by no means very elevated, the highest only 1 364 foot, 


* Geoli^cal Transactions,” (1st seiies,) vot iv,, p. 13 i. 



MB NXGOL ON THE OEOtOGT OF BOXBURGllSHlBE. 59 

the Eildons, from their isolated positiou, are visible through a 
wide range of countr}", and command a prospect of most of the 
lower basin of the Tweed and Teviot According to our view 
of those hills, they lie wholly in the greywacke, hardened beds of 
which may be seen in the burn behind the town of Melrose, rising 
high up on their sides. The same rock may be traced round them 
on tho south, but on the east, the thick alluvium renders their rela- 
tions more obscure. They are, therefore, found associated with the 
same stratified deposits as the first class of porphyries, but, never- 
theless, are very different from them in most respects. The rock 
consists of compact scaly felspar, sometimes passing into clay- 
stone. It is generally of a yellowish rfjd or brown colour, vary- 
ing, however, even in specimens from the same quarry, and chang- 
ing almost visibly on exposure to the air. In this basis are 
crystals of felspar, and more rarely minute ones of quartz and 
hornblende, when it becomes almost a very fine-grained sienito. 
The amount of those minerals is, however, always inconsiderable 
compared with the felspar basis, so that the rock may be con- 
sidered rather as a compact felspar than a porphyry. It has 
generally an even or conohoidal fracture, but some varieties are 
uneven, or largo granular, as it may be called. On the large 
scale, the rock is massive, but very often with a tendency to form 
beds, sometimes becoming almost daty. This structure is common 
in tho potphyry formation ; but here it is inmany cases so regular, 
and so much resembles stratification, as almost to induce the 
belief that part at least of the porphyries are altered transition 
strata. In a quarry on the south-westeni corner of the smallest 
hill, above the village of Bow'den, the felspar forms beautiful 
columns, with from throo to five or more sides. They are less 
regularly formed, and the angles not so acute, as is common in the 
trap rocks ; their dimensions, however, are very constant, appearing 
at a little distance like vertical strata. They are pretty uniform 
in mineral composition, though some slight differences occur even 
in columns in contact with each other. This is the only instance 
of a columnar structure which we have observed in the porj)hyry, 
but both it and the irregular bods are common in tho trachyte 
formation.^ Tho form of those hills is a very good example of 
that characteristic of the porphyry, and, as such, requires iio 
further notice. 


* Next to the Tiew from the Eildons tve should j)Iaeo that from the Daniau, near 
.Tedburgh, and then that from the Grdbit Hills <m the ottsidrts of the Cheviots. In 
the T^esteru district of the county, that from Tinnis Hill, over Dumfries and Com- 
herland, with the noble estuary oi the Solway, is perhaps equal if not superior* 
i* We allude here to the trachyte formation of the Siehengehirge, on the Rhine, 
where we have alone seen this rock iti iitu. The columnar b^eture of the Wolken- 
burg, of which a view is given in “ Leanhark’s Popular Geology,” is by no means so 
distinct as that of the porphyry on the Eilduus. 
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On the north side of the Eildons, west of Melrose, is a low hill 
which has been quarried to a considerable extent. The rock here 
consists of fragments, mostly angular, or only slightly rounded, 
of the porphyry and greywacke rocks ; and, though sometimes 
named a conglomerate, is propeidy a breccia. The fraginents arc 
enveloped in a felspar basis, which seems to have been ejected in 
a state of mud. It resembles, with some slight peculiarities, tlio 
tufa rocks found in Arthur^s Seat, and others which we shall 
presently notice among the trap formations of this county. 
Similar breccias are not uncommon in other porphyry formations, 
and, as they always occur on their margin, are supposed, with 
much probability,^ to have been formed by friction, during the 
ejection of the central mass. This explanation is not inapplicable 
here, especially as the rocks appear to become more felspathous 
in the interior. 

Wo have now arrived at the Traj^ Socis^ the last class of 
regular formations in Eoxburghshire, in tho geology of which 
they occupy a far more important place than is usually supposed. 
They not only form the tops of a few of the more elevated hills, 
but, in the east of the county, also most of the high undulating 
land beyond the immediate banks of the rivers. Tho extent 
assigned to the trap is the most important innovation resulting 
from this survey. In most accounts of the geology of Roxburgh- 
shire it is assumed that the red sandstone in the basin of the 
Teviot formerly described is connected with rocks of a similar 
colour in England, and this is usually considered as decisive of 
its age. After a careful investigation of the whole eastern 
border of the county, from the Cheviots to the Tweed, we are 
compelled to reject this opinion. No rocks except trap appear, 
and sandstone is never met with, even a stray boulder of it being 
very rare. Instead^ of the English red sandstones penetrating 
into Scotland in this quarter, we believe that the reverse is the 
case, and that the porphyry and trap of Roxburghshire also cover 
a considerable portion of tho neighbouring county. North of tho 
Tweed, the trap is also found in great profusion, covering tho 
whole country, except the low ground along the river, occupied 
by the coal sandstones formerly described. These districts join 
with another hardly less extensive, in the peninsula between tho 
Tweed and Teviot. With the rocks of the samo formation in 
Rerwiekshire we believe that they will be found entirely to shut 
iu the red sandstone formation of this county. Further west, tho 
trap occurs in more insulated portions ; but it is still a very 
r^arkable feature to the borders of the greywacke. With tho 
Liddlesdale sandstones it again appears, forming the lofty sum- 
mits round the eastern margin of this formation, and several 
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hills within it. This short review, to complete which we must 
refer to the map, will shew the important place we have felt 
compelled to assign to the trap rocks in the geology of Roxburgh, 
thus altering almost its entire aspect. We have some diffidence 
in ]proposing changes of such extent in reference to a district 
which, from its local position, might be supposed well known. 
This is increased by the difficulty which the great depth of the 
alluvial covering, and the highly cultivated state of the counti7, 
often place in the way of the observer, preventing the certain 
determination of the inferior rocks. This must foim our excuse 
should subsequent investigations prove that we have, in some 
instances, failed in discovering the exact limits of this formation.'^ 
The trap rocks of this county present no great diversity of 
minoralogical character. Most of them are a dark compact 
greenstone, passing into basalt, with few peculiarities to dis- 
tinguish that found in one locality from that in another. Some 
of them appear to coubist of hornblende and felspar, (diorite,) 
others of augite and felspar, (dolerite ;) but the crystals are so 
minute and intermixed as to render their determination uncer- 
tain. Some of the varieties, however, appear more interesting. 
In Wooden Hill, south of Eckford, there is a veiy beautiful dark 
rock, containing largo splendent crystals of common felspar. At 
Bellobutts, near Ancrum, the basis is light green, with large dis- 
tinct crystals of glassy felspar, and concretions also, we tlunk, of 
the same mineral. Tho trap of Oarby Hill, on the borders of 
Cumberland, below Oaslleton, much resembles that of Wooden, 
but is less splendent and beautiful. In that composing Bonches- 
ter Hill, crystals and concretions of felspar and olivine appear. 
Near the stratified rocks the trap often becomes amygdaloidal, 
even when this is not its general character, as is seen in the dark 

f reenstono of Windburgh Hill, near the limestone, in that near 
ladden, and also at Moorhouse Law, south of Maxton. The latter 
is seen very distinctly resting on the sandstone, both being quar- 
ried in the front of tho liill. It contains curious round concre- 
tions of calcareous spar and quartz; and ako many veins of rosc- 
red carbonate of lime and luagnosia, mixed with steatite and 
quartz, the latter often distinctly crystallized. Below Sprouston 


* We liave been much confirmed in the accuracy of our -views on this subject by 
the map accompanying Mr Milne's Essay on the Geology of Berwickshire.” lie 
has estended the trap rocks of that county and of the north of Boxhurgh far beyond 
what formerly was considered their proper limits. The differences^ hetneen his map 
and that accompanying this essay are probably not more than might be evpected 
from different observers, and in several cases are, we conceive, more apparent than 
real. In the summary of tlie Geology of Roxbnrghshure," annexed to the SU- 
tiatical Account,” it is stated that, in the red sandstone district, which there includes 
all the trap in die east of the coouty, trap rocks are common every mile, or even 
every half or quarter mile. This statement is true so far as regards the top, only 
we have found no proof that the red sandstone exists along vith it. 
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there is also an amygdaloid, apparently resting on the sandstone,^ 
and many of the beds of trap found in the coal formation of 
Liddlesdale have the same character, shewing the influence of 
the stratified on the unstratified formations with which they are 
associated. Some of the most curious trap rocks in the county 
are found near Stitchill. They are generally a compact green- 
stone, with many crystals of fekpar and olivine, but some parts 
appear veined with dark brown and black in concentric layers. 
]^ar Mainrig, on the Eden, it also contains small fragments of 
clayslate and greywacke, rather a rare occurrence in the trap 
rocks. 

Tufa is sometimes, though rarely, found in tliis formation. 
Tinnis Hill, on the borders of Dumfriesshire, seems, from its 
rounded form, to consist principally of this rock, a ^rty grey 
variety of which, very much decomposed, crops out on the southern 
acclivity. On the top, however, in a kind of circular cavity, there 
is a large collection of stones, mostly basalt and sandstone, but 
as no fixed rocks appear, this is probably artificial. Minto Hills 
have the same rounded form, and the top also consists of a yellow- 
ish grey earthy tufa, containing many fragments of the grey- 
wacke and a few of trap, but none, so far as we observed, of the 
sandstone which forms the greater part of the hills. Though the 
sandstone is much hardened, the greywacke, with veins of calc- 
spar, is apparently unaltered, though inclosed in the body of the 
rocks. iNear Trony Hill, and on the north side of Lanton Hill, 
the top of which is the dark greenstone, tufa again appears. 
Behind Ancrum Craig House, a yellow-coloured variety of it is 
seen, containing numerous fragments of felspar, quartz, sandstone, 
and trap. This rock has much similarity to that formerly men- 
tioned as connected vrith the porphyry of tJie Eildons. It gene- 
rally appears in tabular masses, or even in beds, almost with a 
slaty structure, which seems in part the result of decomposition, 
to which it is exceedingly liable. 

Behind the old tower of Timpendean, a very compact clinkstone, 
unlike any of the other trap rocks in this count}^, occurs. It is 
very hard and splintery, breaking with an uneven conchoidal frac- 
ture and a ringing sound. In the same place a rock of light rod 
felspar, with a few scattered grains of quartz and green earth, and 
scales of mica, is quarried. We have observed nothing at all 
similar to this rock amongst the trap, and it far more rchcmbles 
the felspar^ porphyries in the transition strata than any other 
foimation in the coimty, though widely separated from them 
both in situation and geological association. 

In this county the trap generally forms thick bods or tabular 
masses, with an irregular prismatic structure. Hence they readily 
decompose into roundish quadrangular blocks, with which the 
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whole OTrface is often almost entirely covered. In the east of the 
county, on both sides of the Tweed, it seems to compose the whole 
country, having wholly expelled the stratified formations. At 
other times it overlies these, forming tlie summits of the hills, 
whilst they appear in the valleys between. This seems to be the 
case in the district from Roxburgh south-west to Penielheugh 
and the Ale, in Ancnim Moor, and in Lanton, Bonehester, South- 
dean, the Carter, Windburgh, and some other hills. The tufa, 
in the localities enumerated above, seems also disposed in tlie 
same manner. More rarely it appears to form huge veins rising 
through the strata, without spreading over them, as in the 
Dunian, Euberslaw, Greatmore, and a few other hills. In 
Euberslaw, we think there are at least two of these veins, mnning 
north-east and south-west, parallel to each other, and forming, 
the one the eastern, the other the western, summit. The rock in 
these differs somewhat in character, that in the western or lower 
hill being finer grained, more compact, and of a darker cplour. 
It also breaks readily, with a scaly conchoidal fracture, whilst 
the other is very tough, and broken with difficulty into uregular 
polygonal pieces. Even in the higher hill alone, we conceive 
that more than one vertical mass occurs, producing the jagged 
broken outline by which it is distinguished. 

In the Liddlesdalc sandstones, veins of trap, both in beds and 
dykes, aro very common. One of the latter crosses the strata 
containing the fetid limestone, near Hudshouse Big on the Liddle, 
but produces little change on their inclination, ft runs E. 80 '’ S. 
in the direction of the Dead Watpr, on the border of Northum- 
berland, with the spring at which it and the limestone are not 
improbably connected. In Ricoarton Bum, south of Ernton Hill, 
many beds of basalt and amygdaloid are found in a red sand- 
stone which is hardened and broken. Similar dykes and beds 
are found in other parts of this district, as in Thorlie’s Hope, near 
Oasileton Manse, and in the hills on the borders of Dumfries- 
shire, west of Tinnisfell. In the east of the county, trap veins 
are far less common. There is one, however, of rather a remark- 
able character, which seems to traverse the whole county from 
east to west, from Hindhope at the top of the Kale, to Whits- 
laid on tho Ale, in Selkirkshire, extending also into this county ; 
and, on tho other hand, it is said, to me sea shore, near the 
mouth of the Coquet, in Northumberland. We have not been 
able to trace it continuously, even in this coqnty, bat have seen 
it at various intermediate points, as in the bum above Edger- 


* He geologist especially in collecting specimens, has often occasion to observe 
tliisdi ffecence of stiaetnre in rocks, whiSh we have neTer seen properly explained. 
One naturally breaks into thin flat pieces the other only into irr^ar, roundi^, 
and angnlar fin^pients. It is the same structure that appears in the poi'phyry 
during decompostion as formerly noticed. 
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ton, in the porphyry; at Eink, where it is quarried, and on 
the Jed, in the greywacke ; in a small stream (not in the map) 
east of Falside, and at Hallrule Mill, in the red sandstone ; and 
south-east of Kirkton Church, and at Millar’s Know, near Hawick, 
again in greywacke. It is often named the Yetlin-rock,” and 
consists of a dark greenstone, not very compact, and containing 
round nodules of c^espar. It is all more or less magnetic, some- 
times, particularly at Kirkton, affecting the needle very consider- 
ably. The most remarkable circumstance connected with this 
vein is its almost rectilinear direction, and the great variety of 
formations it traverses — ^the greywacke, red sandstone, porphyry, 
and perhaps tx’ap, in this county, and beyond the border, it would 
appear, also the coal formation. 

Having now finished our description of the various individual 
rock fonnations found in Roxburghshire, we proceed to notice 
some of the more interesting points, where their relation to each 
other appears. The fundamental and oldest rock is undoubtedly 
the greywacke, which probably — ^forit contains no fossils whereby 
to determine this point, though the imperfect remains found in it 
shew that organized beings were not altogether avranting — ^be- 
longs to the older Silurian series. Prior to tho deposition both 
of tne eastern and western sandstones, this rock had been raised 
into its present highly inclined position, both fonnations resting 
on it unconformalS}'. Though we have seen no absolutely deci- 
sive evidence of tliis in regard to the Liddlesdalo sandstones, yet 
no doubt of the fact can be entertained. On the various stx'oams 
that cross the line of junction, as the Liddle and Hermitage, with 
their tributaries, the Wo formations are seen almost in contact, 
each preserving its characteristic inclination. No one who has 
examined the lulls east of Langholm, where the sandstone, nearly 
horizontal, forms the top, and the greywacke, nearly vertical, the 
bottom, can have any hesitation in regard to their relative posi- 
tion and nnconformability. Though some very high angles occur 
among the Liddlesdale sandstones, yet these cannot be ascribed 
to the influence of the greywacke, in regard to which its inclina- 
tion is not more than may be accounted for by deposition on an 
uneven surface. Where the sandstone, as in the country west 
of Castleton, and also in the Garter, crops out abruptly on tho 
top of a hill, either an immense denudation must be supposed, or 
a great change in position. In the former, the greyw'acko and 
sandstone seem both to have been elevated together; in the 
latter, this does not appear to be the case. 

The rektion of the Teviotdale red sandstone to the greywacke 
is more^ distinctly soen.^ One of the most interesting sections is 
in the immediate vicinity of Jedburgh, and is well known from 
the accoimt given of it by Dr Hutton, since whose time it appears 
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considerably changed in appearance.* Close to the town the 
Jed has cut entirely through the red sandstone, and exposed the 
ends of the greywacke strata on wUch it rests. Below the bridge 
the transition beds are seen on the river, dipping at 45® S., whilst 
the red sandstone forms the bank above. Further up, a coarse 
hard conglomerate, consisting mostly of quartz, homstone, and 
hardened claydate, forms the bed of the river, and dips appa- 
rently at a high angle to the south-west, but is much broken 
and very irregular, and soon passes into the usual soft, red, 
clayey sandstone. At the mill about a quarter of a mile above 
the town, the road is out out of a steep bank close to the river. 
At the side of the road, in the bank, there is a fine display of 
the red sandstone beds, cropping out in a long gentle curve, and 

S ing slightly into the hill. The bed of the river is greywacke 
slate, in curiously irregular beds, but, on the whole, nearly 
vertical, and with their usim east and west direction. They rise 
eight or ten feet up the bank, and are then covered by the red 
sandstone, which is seen in a few places, though the junction is 
mostly concealed by the trees and brushwood, which seem to 
have grown up since Hutton made his drawing of this section. 
The bed resting immediately on the transition rocks is a grey- 
wacke breccia, in a basis of carbonate of iron and calcspar, pro- 
bably deposited from springs. A similar breccia forms a vein in 
one of ^ the sfips in the greywacke strata, with which it seems 
more intimately connected than with the red sandstone.^ It 
varies in depth with the irregularities of the surface on which it 
rests, but seems thinner now than in the time of Hutton. It is 
covered immediately by the red sandstone already suflSciently 
described. 

Above this the red sandstone forms the bed of the river, and 
continues without interruption to beyond Kersheugh, where a 
ledge of greywacke again crosses the stream from eart to west, 
dipping at 60® due south by compass. The strata, of the usual 
light grey colour, sometimes passing into red, are very regular, 
though somewhat broken. They rise pretty high on both sides, 
forming a ridge by which the breadth of the valley is much 
diminiwed, and through which the river seems to have cut a 
passage. Above, the valley widens out, and the red sandstone is 
seen dipping at 25® N. At first sight, this place resembles a 
lake, emptied of its waters by the gradual erosion of the grey- 

* The dzawing -whidi^Hiitton pahlislxed m his ** Theory of the Earth*' of this 
section is wdl known, having reappeared in many popular works, and is a good 
representation of what we may suppose it to be when fully exposed. Its present 
aspect, in those places where the sandstone is seen resting on the greywadce, is 
^ven as exactly as posable in figs. 3 and 4, Plate L 
f It is marked a, in Pig. 1, Phbte I. 

TRANS. — JULY 1845. E 
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wacko barrier by which they were confined* It is, however, more 
probable that the widening of the valley above and its contrac- 
tion here are merely the result of the action of the river and 
elements on rocks of different hardness and resisting power. 
Where its banks were soft, the river has worn out for itself a 
wide channdi ; where they were hard, its action has been conJSned 
within narrower limits. 

On the Buie there are no sections of much interest, and though 
in the burn west of Buberslaw the grey wacke and sandstone are 
seen in contact, the phenomena are nowise remarkable. Where 
the boundary line crosses the Teviot, some interesting sections 
occur, but we shall only notice one on the small stream near 
Hassendean, which differs a little from the others.* At this 
place the grej wacke and slate dipping 80® to 90® towards S. 25® 
Sj. from the bed of the bum. The sides of this on the other 
hand are red sandstone of the usual character, which is quarried 
a little fartlier down, its dip being 5® N. 20® W. The lower bed 
of the sandstone is here aJi^ a verjr hard conglomerate, or rather 
breccia, in which the ends of the inferior strata, slightly turned 
over, are so involved, that specimens may be detached containing 
both rocks united ; thus presenting, as it were, a miniature repre- 
sentation of the whole section. 

These facts determine the age and position of the sandstone 
formations relatively to the greywacke, and prove that both the 
former are subsequent to the period of its elevation. The geolo- 
gical epoch of the Liddlesdale sandstone is also sufficiently deter- 
mined by their conneMon with the English and Drumfriesshire 
coal measures. This is not the case with the Teviotdale rocks, 
whose age is thus v^ doubtful, so that some have placed them 
in the old, others in the red sandstone formation. Had 
there been any point where it occurred in contact with the coal 
deposits, either in the east or west of this county, this problem 
might have been easily resolved. But we have sought in vain for 
any such, the trap appearing eveii^here to interpose between 
them on the east, as the greywacke does on the west. It only 
remains for us, tWefore, to describe the relations of these rocks 
to the igneous formations, and to consider whether this commu- 
nicates any additional data. Even should this not be the .case, 
the phenomena themselves are not without interest* 

The relations of the trap to the stratified rooks has already 
been noticed, and is involved in no uncertainty. It may be seen 
overlying them in many places, and the red sandstone in particu- 
lar, on the Tweed near Makerston, on the Teviot near Heiton, 
and on the Ale at Ancrnm, this being indeed its usual position. 


See Fig. 8, Plate HI. 
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In Southdean Hill tbere is a veiy interesting section, shewing the 
relation of the trap both to the red sandstone and the greywacke.* 
The top of the hill consists of the common dark greenstone, below 
which the red sandstone, in nearly horizontal beds, is seon crop- 
ping out all round the base of the hill, from the foot of the Carter 
Burn to below the manse ; whilst in the bed of the Jed the grey- 
wack is alone seen, in nearly vertical strata, and composes the 
whole low country on the west. Southdean Hill is connected with 
the Carter by a low flat ridge composed of greywacke, partly 
covered by sandstone, and we are almost inclined to regard the 
trap on its top as the remnant of a large stream, or com^e, that 
has flowed down from the latter, and which, though partially 
worn away in subsequent revolutions, has, nevertheless, protected 
the inferior formations. 

In Minto Hills we have a structure exactly similar, the vertical 
greywacke being covered by sandstone, lying, however, in a 
more inclined position than in the former hill, and more evidently 
broken up and altered by the trap, which forms the summit of 
the hills. These facts shew clearly that the trap is subsequent 
in its formation both to the red sandstone and greywacke ; and 
its position, in reference to the coal deposits in the Oarter-f“ and 
Windburgh, shews that this is also the case in reference to these. 
It can thus furnish no term of comparison by which to determine 
their relative age. 

The relations of the Cheviot porphyries to the sandstone for- 
mations is more uncertain. They only approach the coal sand- 
stone in the upper part of Jedbtmgh parish, where they form its 
boundaiy on the north. The strata which compose the hills to 
the south and crop out on their acclivity, are separated by a hol- 
low from the porphyry hills on the north, above which they seem 
to rise, dipping from them towards Northumberland. The sand- 
stone, however, is not seen resting on the porphyry, and though 
its elevation may be ascribed to this, yet another explanation is 
not merely possible, but even the more probable- The trap 
which forms the summit of the Carter may have been the agent 
employed to raise the sandstone, which, indeed, seems rather to 
be plaeed side by side with the porphyry than to rest on it.J 

Tn a few places, however, there can be no doubt that the por- 
phyry rests on, or has altered, certain sandstone rocks, to which 


* Fig. 9, Plate III. is an iflesl section of ibis bill, f t being fbe trap, and r s tbe 
red sandstone, and g g the greywacke and dayslaie* 
t In Pig. 10, Plate 111, tbe bill on tbe left of tbe section shews what we conceive 
is the true structure of this bill. 

t The section, Fig. 10, represents wbat we consider tbe true relations of tbe 
coal sandstone toftbetrap and porphyry, and also of the vailons stratified depojbits 
to each other. 
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tlierefore it must bo posterior. One of these is near Broombanks, 
south of Edgerton, where it is found overlying a red conglo- 
merate, which is in consequence much hardened. This conglo- 
merate more resembles that of the red sandstone than any rook 
connected with the coal formation, and, we conceive, properly 
belongs to this, though it is impossible to decide with certeinty. 
Another place is in the hills between Newbigging and^ Swinside, 
on the Oxnam Water, where sandstone beds are found inte]^osed 
between the porphyry and greywacke. Near Townfoot^* in the 
bum, the sandstone is seen of an ochrey-yellow colour, soft and 
decomposed, dipping at 30® to S. 30® W., as if below the por- 
phyry, with which, however, it is not seen in*contact. The grey- 
wacke and clayslate are somewhat confused, part dipping at 46® 
in the same direction with the sandstone, and part at 80® to S. 
10® E , the latter being by far the most common, and the other 
apparently accidental, but is nearer to the sandstone. In a 
quarry farther west, on a hill above Newbigging,-|- a few beds of 
hardened sandstone, of a yellowish-white colour, stained with 
dark blotches of reddish-brown, are found between the porphyry 
and daysl^te, and may be traced along the hillside towards the 
former, with which we have no doubt they are connected. The 
sandstone is, however, too much altered by its proximity to the 
porphyry to enable us to decide on its true age ; but we consider 
ft more probable that it belongs to the Teviotdale sandstones 
than to the southern coal formation, whose relation to the 
igneous rocks it therefore leaves undetermined. 

In regard to the small patch of sandstone found on the top of 
the hill near Frogden, nc^h of Linton, there can be no doubt 
of its connexion with the Teviotdale formation. It also seems to 
have been raised up, and consequently to be older than the igneous 
rock on which it rests; but even this is uncertain, since both 
may have been elevated together. Besides, the porphyry here is 
much intermixed with trap, and consists of the dark-green cal- 
careous rock formerly described, which, whatever may be its true 
character, appears to be one of the most recent in the porphyiy 
formation, so that the relation of the red sandstone to toe great 
mass of this rock still remains amatter of conjecture. The only 
fact established is, that part at least of the porphyry is newer 
than certain sandstone rocks, probably belonging to the Teviot- 
dale formation, but the true epoch of this remains involved in 
uncertain^. 

This is indeed the most doubtful question connected with the 
geology of 'fioxbur^hshire, though it is one rather of curiosity 
than of practical importance. The Teviotdale deposits have 


* ISeeKg.U^PIatein. 


+ See Kg. Plate III. 
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usually been considered as the old red sandstone, but, of late, 
many are disposed to regard them as the new.* In many respects 
they more closely resemble the latter, especially in the large pro- 
poition of thin, marly, and arenaceous strata. But mere simi- 
larity of mineralogic^ character is no proof of the identity of 
formations, having in most cases been determined by local cir- 
cumstances. It seems generally to be taken for granted, from 
the mere colour of the rocks, that they must belong either to tihe 
old or new red sandstone, and that, when they are shewn not to 
be the one, they must of course be the other. This, however, by 
no means follows, red sandstones being found in almost all for- 
mations, and much of that in this being of a white colour. 
Anothcr argument for their being the new red sandstone is taken 
from their supposed union with the English deposits ; but this, 
as we have seen, is not the case. The only other proof is equally 
undecisive, or rather, has an opposite tendency. At Hunthill, 
near Jedburgh, several trials for coal, the last in 1798, have been 
made, but au without success. In these, beds of grey sandstone 
with impressions of plants, and also some thin seams of coal, are 
said to nave been found, and on these beds the red sandstone is 
said to rest. The knowledge of formations and of fossil geology 
was, however, too imperfect then, and the desire of finding coal 
too strong, to permit us to place much dependance on these 
reports. In the Jed, the whole formation is cut through, with 
no indications of coal below, and it is probable that the rocks at 
Hunthill either belong to the red sandstone, or, if independent, 
are higher in the series. In either case they leave the question 
of its age untouched ; and as, with this exception, no fossils have 
ever been found in these rocks, there seems to be an utter want 
of all decisive evidence on this point.'f’ 

There are, however, some facts which give probability to the 
opinion that these rocks belong to the epoch of the old red sand- 
stone. The grejTwacke strata in the whole south of Scotland 
are distinguished by their high inclination and uniform direction, 
nearly in the line oi east and west by compass. This remarkable 
regularity shews that the cause of elevation, whatever may have 
been its nature, has been general, influencing the whole chain of 

* Dr McCulloch's opinion seems to have changed in the opposite direction. In 
his account of Scotlanc^ inUie Bdinbutgh Encyctopedia, (toI xnt p. 625,) published 
in 1826, be classes them with the red marls of England.; whereas in the memoir 
winch accompanies his Geological Hap, (pb 56,) he tiSBaias that this rods is not 
found in Scotland. In other parts, however, he admits of some exceptions. 

*t* Since the above was written, we have seen a notice, in the public prints, of some 
remains of fishes, belonging to the upper part of the old red sandstone, having been 
found in a wall near Jedburgh. The stone is supposed to have been tahen from 
Tudhope quany, in the immediate vidnity. Sho^d this he confirmed, it will set 
the question of Ike age of these rocks completdy at rest 
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mountains, from St AbVs Head to the west coast of Galloway. 
Now, many facts prove that this elevation took place previous to 
the period of the deposition of the old red sandstone, and, there- 
fore, if it was immediately followed by the formation of the 
Teviotdale sandstones, these must coincide with that deposit. 
But there is no ground for supposing that one part of the grey- 
waeke has, since its elevation, changed its level in any consider- 
able degree relatively to another, or that the vale of the Teviot 
was dry land when the sandstones of Liddlesdale and Berwick- 
shire, both below the coal, were deposited in a deep ocean. It 
seems highly improbable that, during the long period this 
occupied, no strata should have been formed in the basin of the 
Teviot, which must have been part of the bed or coast of the 
same sea. Neither can we conceive these beds subsequently . 
removed by denudation, and others deposited in their place, " 
without the destruction at the same time of the irregularities in 
the surface of the greywacke on which they were deposited. The 
points and ridges of the transition rocks rising up at Jedburgh, 
Kersheugh, and, we suspect^ also in various parts of the valley of 
the Teviot, must have either been destroyed themselves, or have 
preserved the strata deporiied among them. Besides, were we 
to suppose the basin of the Teviot to have continued dry land 
during the deposition of these neighbouring formations, it is 
very mlficult to account for the phenomena it presents. During 
all that long period, the projecting jagged points of the gre}- 
wacke must have been exposed to de^dation ; the rock must 
have been weathered and worn down, its debris deposited in the 
crevices below, and, unless we can suppose a world existing for 
ages ^thout life, which is also refuted by the contemporary coal 
deposits, vegetable mould accumulated. Yet such formations 
are nowhere found : we see no beds of vegetable soil covering 
the greywacke ; no vast heaps of its debris, like those on the 
sides of its present mountains, filling its hollows ; no old river 
ch ann els, the former drams of its superabundant moisture, now 
occupied by red sandstone. Everything indicates that the 
transition strata were hardly upraised till the deposition of tho 
sandstone began. The thin masses of breccia, in the under part 
of the formation, are not more in amount than the simple eleva- 
tion of the strata would produce ; whilst the freslmess of the 
smallest fragments proves that they were not long exposed to 
the action of the elements, but soon preserved in that state, by 
their consolidation into a new rock. These considerations induce 
^ to prefer the opinion that the nndw part at least of these beds 
b^ng to the old red sandstone, and, if not older, oontemporarv 
■with the liddlesdale rooks* ^ 

Bnt ho'w then shall we aoconnt few the diffearent eharaoter of 
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these two formations, supposing them synchronous ! Why are 
the rooks in the west, white sandstones,* not devoid of fossils — ■ 
those on the east, red sandstones, unfossiliferous, and so often 
almost mere marls or clay ? In the first place, these distinctions 
are not absolutely characteristic . red sandstones occur in the 
west, though rarely, and white ones in the east. Again, though 
synchronous, the deposits seem always to have been separated 
from each other, and produced under different conditions. The 
Teviotdale sandstones lie at present in a bay of the grey wacke, 
and, we imagine, have at all times done so. Even the present 
courses of the rivers seem then to have existed ; for the conglo- 
merates are more abundant where the Teviot, Ale. and Tweed 
enter the formation, than in other parts of it at a distance from 
these rivers. The greywacke barrier on the south appears also 
to have been more extensive, being now partly covered by the 
porphyry — partly, we suspect, converted into that rock. This 
distinction of the basins would permit the formations in them to 
assume independent locab characters. Now it is lemarkable 
that the Liddlesdale sandstones, which lie on the outskirts of the 
greywacke, and vrere probably formed on an open sea or on its 
coast, should be a mere continuation of the English formations, 
with few if any local peculiarities; whereas the Teviotdale, 
which occupy a basin enclosed in the greywacke, and which, we 
suppose, were formed in a gulf, should ha^e very peculiar local 
characters, perfectly consistent with this supposition. The strata, 
we have seen, though thin, are regular, and their composition 
very uniform, both pointing to an enclosed place of deposition, 
little affected by tides or currents, and not expo<*ed to violent 
tempests. Hence, even the ripple-marks on the surface of the 
beds are small and by no means very common. The connexion 
of red sandstones with the eruption of porphyry rocks has dong 
been recognised, and, in this case, is fully confirmed. The 
Cheviot porphyries were then probably in the course of formor 
tion, and ftom this igneous action a large portion of the materials 
of the strata were derived, especially the felspar and lime, com- 
posing the base, and the ferruginous matter by which they are 
so generally coloured. In wateis impregnated with such sub- 
stan(^ and also with the noxious gases consequent on volcanic 
activity, organized beings, whether animal or vegetable, cannot 
be supposed to have existed; and the entire absence of fossil 
remains, at least in the larger portion of the formation, with the 
rarity of limestone rooks, generally the result or accompaniment 
of animated existence, is &us accounted for. The formation, 
too, in many places, has more the aspect of a tertiaiy than a 
secondary deposit, and with this the circumstances in which we sup- 
pose it to have been formed fully agree. Our theory regarding 
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these roehs therefore is, that they compose an independent local 
formation, commencing in the period of the old red sandstone, 
but not improbably, since deposition would proceed very slowly, 
continued into the carboniferous epoch. The white sandstones, 
which become more common above, and form thick beds with the 
partial appearance of fossils, indicate a cessation of igneous acti- 
vity and a more intimate connexion with the ocean. They would 
al^ thus shew an approach to the coal formation, to which the 
strata found at Hunthill and also at Gaverton Edge would belong, 
lying, however, above and not below the red sandstones. The 
limestone also, found above Bedrule, might, in this way, belong 
to the same period. 

The chief interest of this question arises from its connexion 
mth the more important practical problem of the probability of 
finding workable coal in this district. Were the rocks tiie new 
sandstones, there would be no improbability in supposing that 
they might cover coal, deposited in some hollow of the greywacke 
and never yet discovered. Were they superior to the English 
carboniferous foimiations, the latter might extend up this vmley, 
and, though existing at no great deptli^ be yet wholly concealed 
below the horizontal beds of the red san^tone. If these rocks, on 
the other hand, are the old red, the hopes of valuable coal almost 
vanish. None need be looked for below them, and it is veiy 
improbable that any should exist above undiscovered. It has 
been supposed that the coal at Hunthill has been partially exca- 
vated; but had workable coal ever been found there, the value 
of the mines would have prevented their being lightly abandoned, 
so that the best proof that none exists is, that none is wrought. 
Were we disposed to look for coal in this county, it would be 
below the greenstone cappings of the hills, especially those to the 
east of Penielheugh, where the coal formation, had it ever existed, 
is most likely to mive been preserved from the effects of denuda- 
tion. These rocks are more likely to have concealed such a real 
treasure than the alluvial deposits, notwithstanding the immenso 
thickness of these in many places. Nor is there aught improbable 
in valuable coal being found below trap, as many examples, both 
in our own and other countrie%shew. All things considered, it 
is, however, vei^ unlikely that any beds of coal, that would repay 
the working, will ever be discovered in this district. 

Leaving these doubtful questions, we shall now state what we 
conceive to be the true order and connexion of geological changes 
in this county, so far as they have been determined by the pre- 
ceding invesf^tions. The earliest of these has been 
deposition, consolidation, and elevation of the greywacke and 
clayslate, with the eruption of the igneous rocks contained in 
them, though their fragmentaiy structure proves that they have 
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not been the first in the series. In consequence of its elevation, 
the surface occuj^ied by this rock seems to have been distinguished 
by inequalities similar in many respects to those now found on 
it, but probably of far greater dimensions. Besides the portion 
of the great central greywacke chain in the north-west, a smaller 
range of this rock ran parallel to it on the east, the two being 
joined by the high ground between Hawick and the head of the 
Rule. As just now stated, the western slope of the greywacke 
was an open sea, coimected with the English coal basins ; whilst 
on the east a deep gulph existed, gradually filling with other 
deposits. The Cheviot porphyries were, at the same time, rising 
to the surface, covering in paH the southern chain of greywacke, 
in part converting it into porphyry, and furnishing materials for 
the sandstone formation on the north. Then, it would appear, 
the country sunk deeper into the ocean, the igneous action in the 
Cheviots became less violent, and the white sandstone, with the 
first approximation to the coal measure, spread over the red 
sandstone district. The trap rocks next forced their way among 
the sandstones in both formations, or, escaping through rents, 
spread out in wide beds on the bottom of the sea. The surface 
had now acquired its present leading features, when the whole 
country begins to rise above the waters. This would occasion 
currents and denudation, which would be much increased when 
the hills on the north and south be^n to form islands with a 
strait between, like the Pentland Firth or the English Channel. 
It is not difiBlcult to anticipate what would be the consequences of 
this condition of things, unless the present physical relations of 
the globe were completely altered. In deep water, in the open 
sea, the general direction of the currents is from the poles to the 
equator ; and it is curious to observe that many facts connected 
with the greywacke, which on other accounts we have reason to 
believe is a deep sea or pelagic deposit, prove that this was the 
case during its formation, and that the materials composing it 
were conveyed from the north. Superficial currents, on the otiier 
hand, like those on our present coasts, flow rather from west to 
east, the direction which the alluvial drift can be shewn to have 
followed. This is an important fsict, establishing the constancy 
of the laws which have regulated cosmical phenomena in all 
geological periods, and we smdl now state the evidence by which 
it is confirmed. 

The alluvium in this county, as in most of the south of Scot- 
land, forms three divisions, distinguished chiefly by their different 
hardness and consistency. These are the old boulder clay, the 
firmest and most tenacious of the whole ; a newer boulder clay, of 
a looser texture and lighter colour than the former; and, third, 
an arenaceous deposit of sands and gravel. In many parts of 
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Bioxburghshire it is, however, impossible to distinguish these, 
especially the last two, from each other, and the deposit has often 
a mere local character. The first consists of numerous boulders 
of various sizes, embedded in a tough red clay. This is most 
distinctly seen in the north of the county, especially on the 
Leader, where it fills all the low ground. The boulders here are 
almost entirdy greywacbe and felspar porphyry, or the transition 
rocks on the west. In general it is unstratified, and forms high 
scaurs along the river. Near Birkhillside, but not in this county, 
it contains some small layers of pretty hard stratified sand. It 
is well seen along the road on the east or Berwickshire side of 
the Leader, and also in the bed of that stream, especially at the 
bridge. Here some of it much resembles the old conglomerate, 
but Ibiough very tenacious, is not nearly so hard, and decomposes 
readily. Part of it above this consists of boulders of clayslate 
and greywacke, an a basis of grey sand, probably the finer 
detritus. 

In other parts of the county the same formation occurs, though, 
we think, less abundantly, and more united with the other divi- 
sions. These are looser and less compact, and seem in general 
to he derived from the formations in the vicinity. Immense 
masses of this kind passing below into the former are found on 
the east side of the Eildons fromJSt Boswell’s round to Melrose, 
and are well seen on the banks of the Tweed, and of the various 
streams that enter it between these two places. It is also very 
thickly distributed on the north bank of the Tweed below Kelso, 
in Ednam parish, where the upper |^art is very loose and 
^avelly, belonging to the third division. Near Kaimflat it 
forma several round hills aud knolls, probably indicating the 
action of water, though susceptible of another explanation. In 
the valley of the Teviot it is also very thickly distributed, espe- 
cially near the foot of the Ale, where it is very deeply cut by 
this river, which winds round a rising ground formed of it on its 
way to join the Teviot. Similar deposits are also seen in great 
abundance on the Ksle near Morebattle, and the vsdiey below is 
filled with the most recent alluvial formations, concealing the 
inferior rocks. • 

In these upper deposits, the principal distinction of those in 
different localities is in colour, which seems plainly to depend on 
the rocks whence they are derived. The decomposing greywacke 
forms a %ht ^ey or yellowish red clay, moderately stiff, very 
retentive of moisture, and, consequently, wet and cold. The red 
sandstone is converted into a very deep red sand, the colour and 
coherence varying a little with the amount of day in the rock. 
Over the Kelso coal formation the soil is white and firm, but, from 
the mtenoixture of calcareous matter, fertile. In liddlesdale^ the 
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alluvilun in the low ^ound seems derived principally from" tlie 
^eywaoke, but the hills are covered by a poor thin sand, of a 
light red or white colour. Where trap rocks prevail, the soil is 
brownish red, or of a colour and consistency intermediate 
between the grejwacke and red sandstone. The porphyiy also 
forms a red soil, sometimes, as above Oiuiam, brighter in the 
colour than any of the former. It seems also to impart this 
colour to the greywacke, as, for instance, on the south-west side of 
the Eildons, where it is very deep red. All these varieties are, 
however, easier recognised in nature than distinguished in 
description, and often furnish valuable indications of the charac- 
ter of the inferior rocks. In one respect, however, they have a 
tendency to mislead, all of them appearing redder at a distance 
than near at hand, except the sandstone and some parts of the 
porphyry. This is remarkably the case with the greywacke even 
in cases where it is not affected by igneous rocks. 

These distinctions are of considerable importance in determin- 
ing the direction of the currents in this county. The boulders 
in the alluvium are mostly of rocks found in the immediate 
vicinity, and therefore furnish but little evidence how these have 
flowed. We have observed no fragments of primary* or other 
rocks which could be referred to distant localities. Greywacke 
boulders are, however, found in considerable abundance far to 
the east of the present limits of that formation, and quite beyond 
the reach of the present rivers. Its peculiar coloured soil also 
spreads over the red sandstone considerably east of the limit. 
The latter, in its turn, encroaches with its debris into the trap 
district on the east, but never into the greywacke on the west. 
The same has happened to the porphyry and eastern coal forma- 
tion, though, from their position on the margin of the county, it is 
leas seen within its limits. In the valley of the Liddle the alluvium 
contains much grey wacke, but, in the high sandstone country, it is 
almost entirely of this rock, with a few fragments of trap. Sand- 
stone detritus is common in the low country west of its outcrop 
on the southern border of tho county, as is remarkably well seen 
round the base of Southdoan Hill, where the pure white of the 
coal sandstone contrasts singularly* with the dark red of that in 
the hilL Boulders of trap appear to have been conveyed east- 
ward in no less abundance than the former, but the nature of 
this rock renders the evidence from it less decisive. It often 
appears in veins where least expected, and often, where only frag- 
ments are seen on the surface, it appears to form a solid mass 


* The granite boulders Qccurruig7& the bwer pari of liiddlesdiiJe form no excep- 
tion, having probably been derived &om OziSel and other gianite mountaiiis in 
Hurkcndbright, about thirty-five miles distant on the westrland thus oonfimung the 
remarks in the text. 
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below. This, we conceive, is the case in Ancrum Moor, which 
is covered by a slight-coloured soil of decomposed trap, mingled 
with innumerable blocks of dark greenstone, often of immense 
size and very irregular forms. No rocks certainly fixed appear 
on the surface, though some of the masses more resemble this 
than loose stones, so that we are still in doubt whether they 
belong to a solid bed below, or are merely a result of detntal 
action. Their immense number inclines us to the former opinion, 
since, if only those visible were collected, they would form a 
mountain far exceeding in magnitude any now existing in this 
quarter. 

Another class of phenomena, proving diluvial action, are the 
effects of denudation, seen both on the mils and rock formations. 
Bound Hawick, and further west, the transition hills are small 
and rounded, often forming long ridges with the same direction 
as the strata, and plainly a result of the harder beds having been 
preserved whilst the softer were worn away. This has not resulted 
from the action of the weather, as is shewn by the form of the 
hills, and more especially by the removal of the detritus. This 
is not accumulated round their base, but swept away and scat- 
tered over the country to the east. The red sandstone has suf- 
fered still more from this cause. The patch of hardened con- 
glomerate found below the porphyry at Broombanks plainly 
shews that this rock has formerly extended at least thus far. 
The porphyry, by hardening the rock and preserving it from tho 
effect of &e currents, has enabled this fragment to remain a 
memorial of its former extent, and the destruction it has under- 
gone in other daces. The trap has had a like effect, as is seen 
in Southdean. EQll, where the sandstone protrudes considerably 
beyond its regular limits. Even where the trap has been 
removed, the sandstone, as on the south-east side of this hill, 
has remained, the upper bed, though harder, having, of course, 
suffered most. The trap in Buberslaw has also preserved the 
sandstone^ though in a different manner. Here it does not overly, 
but rises like a vein through the strata, which are found all round 
it, having been preserved by the gimter consistency they have 
acquired, and amo by the trap forming the most prominent and 
exposed part of the hill, and thus breaking the force of the cur- 
rents, On the top of this hill we found some angular fragments 
of the red sandstone, but with nothing to determine how they 
had come into this position. The Minto Hills seem to belong to 
a kind of intermediate class — ^the tufa — ^partly overlying, partly 
piisingup and hardening, the sandstone, in both ways preserving 
it as a memorial of the destruction effected in other parts of the 
formation where it was not thus protected. 

The trap hills furnish other proofs of these facts. Their most 
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precipitant side is most frequently to the west ; it is on it that 
the rocks are seen cropping out, and that their true relations 
appear ; whereas on the east everything is hid under a vast mass 
of detritus. These precipices, fronting to the west, are well seen 
in Minto and Ancrum Oraigs and in some of the hills behind 
Mount Teviot, but, in some instances, are the mere result of the 
cropping out of the trap bed, which is inclined to the east. This, 
however, does not account for the alluvium being chiefly accumu- 
lated on the opposite side, and which thus furnishes unequivocal 
evidence of the direction in which the currents have flowed. The 
vast heaps of debris east of the Eildons is one of the best examples 
of this we have seen, but the same thing m^ be observed in 
Ednam parish, and also behind Penielheugh, Lanton Hill, and 
the Minto HiUs. Buberslaw has acted in the same way, but, 
perhaps, more conspicuously in preserving the sandstone of Den- 
holm Hill. Facts of this nature are, however, too common all 
over the centre and south of Scotland to detain us longer, and it 
is sufficient to have noticed their occurrence. We Imve some- 
times thought that a coincidence might be traced between the 
hollows or passes in the western hills and the denudation of the 
rocks in the east, and also with the distribution of the alluvium. 
Such generalizations, however, would require a more extended 
series of observations than we have had an opportunity of making, 
and a more correct representation of the natural features of the 
county than is to be found in our present maps. 

There are a few other isolated facts which may be mentioned 
as confirming these conclusions. In the hollow near Mossend, 
between Dunslaw and Penielheugh, is a formatio^^of sand shew- 
ing the former presence of water at this elevation. It is of a 
white colour, and, though exposed to a depth of five or six feet, 
shews no marks of stratification. A similar formation is common 
in the hollows of the hills north of Yetholm, as near Graden, 
where it has been dug to a considerable depth, and is of a red 
colour and mixed with earth, like that formed from the decompo- 
sition of the red sandstone. It is thus a pxoof both of the 
destruction of this rock, and also of the transport of the materials 
derived from it to the east. Similar deposits of sand occur in 
the hollow east of Smailholm Tower, probably connected with the 
masses of alluvium seen on the banks of the Tweed above 
Makerston. 

These facts, to which many similar ones might be added, 
sufficiently prove the former passage of currents of water over 
this county, and also that they have followed the direction which 
theory supposes. There is, however, another class of causes to 
which some of these appearances have lately been ascribed, 
which may require a short notice. We allude to the glacier 
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theory recently brought forward by Professor Agassiz, to explain 
the transport of boulders and the formation of alluvial mounds. 
The proofs of the former eristence of glaciers in Scotland, seen on 
the rocks of Salisbury Craigs, Gorstorphine Hill, and the sand- 
stone at Graigleith, and especially the polished surfaces of the 
clinkstone, in the gorge beWeen Braid and Blackford Hills, seem 
perfectly decirive. We had hoped to find similar phenomena 
in Boxbuf^hshire, but have not been altogether successful. 
The trap huls have been examined in vain tor those grooved 
and polished surfaces, so well seen in the localities above re- 
ferred to. Their absence from the sandstone, considering its 
soft friable nature, is not surprising; but the trap is better 
adapted both to receive and preserve these impressions. The 
only place where marks which might be ascribed to this cause 
were seen, was on the greenstone hills, near Smailholm Tower. 
The rock here was in some places grooved, and in others had 
rounded polished surfaces, not umke those of Gorstorphine 
HiU. But the grooves had no constant or even prevailing 
direction, being apparently determined by the natural joints 
of tbe rock ; and the smooth surfaces were seen to be continued 
below the decomposing crusts of the solid trap, so that they 
could not be ascribed to an extraneous cause. Both seem too evi- 
dently connected with the structure of ihe stone, as affected by 
decomposition, to permit us to find here the evidence we were in 

J uest of, and none of the other hills in the county offered more 
ecisive proof. There are, however, a few facts of another kind, 
which may be thus explained. On the top of one of tlie rugged 
knolls near Smailholm Tower, we observed a large mass of hard 
grey sandstone, of a very irregular and angular form, so 
that it Cannot^ be supposed to have been subjected to the 
action of running water, yet, from its position, evidently a 
travelled stone. On the greywacke hills north of Melrose, 
near the sources of the Allan Water, large angular blocks of 
fefcpar porphyry, similar to that found so abundantly in the trans- 
ition mountains of Selkirkshire to the west, are not uncommon. 
The ground here, though high, is flat, and forms a kiad of table 
tod, extending back to the high summits round the head of 
Oadon Water, so that a glaciermight readily convey these blocks 
from the one place to the oth^r; whereas if rolledalongthe ground, 
ttey would have been interupted by the deep valley of the Qalla. 

mounds of alluvium round Ednam may have had a 
^n^ origin In the \aUey of the Teviot, above Ancrum 
Jindge, several mounds of alluvium run parallel to the river on 
toe south side, and may, without improbability, be regarded as 
toe morames of a glacier descending from Lanton Hill. On the 
nort;h.^t side of that hill also, near Monklaw, on tho old road 
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to Jedburgh, some veiy large masses of basalt may be seen, one 
of which, now broken into two, has contained above two hundred 
cubic feet of stone, thus weighing about seventeen tons. Near 
this place, also, a great number of basalt boulders are lying, 
heaped up in a kind of wall across the bum, exactly as they 
might be supposed to have been deposited by a glacier. These 
are the most decisive proofs of this kind of action which we have 
met with in Boxburghshire ; but as most of them may have arisen 
from other causes, it would be improper to found any thepry on 
them. It may also be stated that this theory seems to us, even 
if admitted in its fullest extent, by no means capable of explain- 
ing all the phenomena of the alluvial phenomena even of this 
county, and will not do away with the necessity of marine 
currents, or the proofs of the submersion of the present dry land 
beneath the ocean. It may be employed, as it was by Playfair, 
who originally proposed it, to explain the transport of erratie 
blocks, like those of the Alps and Jura; but we can scarcely 
conceive of one who has seen the innumerable heaps of rounded 
boulders, derived from the primary rocks of Scandinavia, scattered 
over the plains of northern Germany, and found even in our own 
land, endeavouring to account for them in this manner. Marine 
currents, aided by floating ice, seems the only hypothesis adequate 
to explain the whole phenomena even of thm country. 

About two years ago, an account appeared in a popular journal, 
of natural terraces, similar to those of Glenroy, having been 
discovered on the Eildon and othef surrounding hills. No less 
than fifteen or sixteen of &ese were said to exists ranging from 
1300 to about 500 feet above the sea, the average distance 
between each pair being fifty-four and arhalf feet. These 
natural terraces, or beach-marks, as, from their supposed origin, 
they were named, though not aH visible on any one nill, were yet 
said to be “ clearly discernible, existing in a regular series.” ** All 
of these beach-marks,” it is affirmed, run in a perfectly hori- 
zontal line, are parallel to one another, and agree in level with 
correspoAding members of the series on the adjoining hills.” In 
some places they are stated to be SOO feet broad, in others only 
“ a slight trace,” yet always visible where the nature of the ground 
permitted. As proofs of the former submersion of this district, 
these terraces would have been highly interesting, and agreed 
well with the facts stated in the immediately prec^ng part of 
this essay ; but, after carefully examining these hills, we could 
not find any sufficient evidence for the existence of such beach- 
marks. The declivities of theEildons,like those of most other hills, 
are indeed marked with numerous irregularities, and in several 
p^es shelves, pretty level, and of various dimensions, are found. 
hot we have seen no shingle, or other evidences that these have 



80 


MB NICOL ON THE GEOLOGY OV ROXBUBGHSHIRE, 


ever been sea-beaches; and, even from the discoverer’s oym 
account, their external ^pearance will be seen to be very unlike 
Ihe roads of G-lenroy. The most distinct of them are far from 
being horizontal, and, what is even more fatal, seem to inosculate 
into each other in various ways. Neither do they continue regular 
in breadth, even where no reasons to the contrary appears in the 
nature of the ground. Again, one. No. 10, in the descending 
series, has cut 300 feet into the hiU in some places, and would 
thus, by the mere effects of degra^tion, have infallibly obliterated 
every trace of the nine above, which must have been first formed. 
It is impossible to conceive a terrace of this breadth, cut by 
water out of the side of hills, so highly inclined as the Eildons, 
without changing the whole surface of the ground above. Much 
weight is attached to the exact coincidence of elevation in the 
series of terraces, as traced on the various hills, where they are 
said to occur “ always at parallel and corresponding levels.” 
Now Galashiels is four miles distant from the Eildons, and some 
of the hills seem to have been even more remote than this town. 
But at four miles distance, fibfty-five feet^ the average height 
between the terraces, would not subtend an angle of 10°, not a 
third of that probably appreciable by the instrument, “ a good 
pocket spirit level,” and much less than we can suppose the error 
of observation to have been. Besides this, no notice is taken of 
any allowance having been made for the difference of the true 
from the apparent level, which, at four miles’ distance, is above 
ten feet ; and, at six miles, nearly twenty-four, or about half that 
between two of the terraces. Another circumstance,* of which 
no notice is taken, is, that on the Eildons there are very distinct 
remains of a Boman encampment, supposed by some to be the 
Trimontium of Ptolemy, wmch occupies the pk^e of a still more 
ancient British fortification. Now we most distinct terraces on 
the hills seem to us evidently connected with these remains, and 
others may have had a similar origin, yet, in the essay referred 
to, they are never mentioned, nor are we told how they are dis- 
tinguished from the supposed beach-marks. We are, therefore, 
compelled to reject this supposed discovery, though not the con- 
clusion to which it led. Proofs less striking indeed, but, to the 
geologist at least, no less valid, of the former submersion of these 
hills, e:^t in the rounded gr^wacke boulders which may be 
found high up on their sides. This is, however, only of conse- 
quence as shewing that they formed no exception to what has 
been proved to have been the general condition of the whole 
county. 

In examining many of the high and prominent hillR in Eox- 
burghshire, we have been convinced that much care is necessary* 
in assuming the apparent terraces on their sides to be the result 
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of aqueous action. Almost every one of them seems to have 
been used by the ancient inhabitants of the surrounding coun- 
try either for religious purposes or as places of refuge in war. 
Bemains of ditches and walls surrounding their summits are to 
be found on most of them, and often, as is the case on the Eildons, 
more than one series of these occur. On these hills they are pai> 
ticularly plain in the hollow joining the two highest peaks, this 
point having been supposed most liable to attack. On the hill at 
BroombaniS, above Edgerton, they are very distinct, and, enclos- 
ing a large space, have probably been an encampment, or place 
for securing cattle. On Bonchester, and on Camp Hill, one of 
the Cheviots, near Yetholm, on the immediate border of Eng- 
land, they are also very plain, and apparently for similar pur- 
poses. On Euberslaw they are not less evident^ notwithstanding 
the rugged and uneven nature of the ground, but the space 
enclosed is small and inconvenient, and we should conjecture 
their purpose here to have been religious. This, however, is a 
digression from the proper subject of this essay, and we shall 
only observe that of these terraces some are truly natural. These, 
however, are seldom perfectly horizontal, and, on hills of strati- 
fied rocks, generally follow the outcrop of the beds or formations, 
the boundary of the red sandstone being in some cases thus 
marked. In igneous formations, like the Eildons, they have, on 
the other hand, been in ^nei^ occasioned by one eruption 
rising through and particSy ov^spreading the previous* one, 
which thus surrounds it w a ledge of vanous breadth. This 
theory seems fully competent to account for all the phenomena 
of these terraces — ^their often great but varying breadth, and 
their apparent parallelism and horizontality. 

The camp on the Eildons was connected with the Eoman 
Causeway, which tranverses Eoxburghshire from south-west to 
north-east. The port of it in Oxnam parish lias suffered least 
from modem improvements, and is not merely interesting to the 
antiquary but also to the geolo^st. Nearly fifteen centuries 
have passed away since the mighty nation who formed it left our 
shores, and for more than that period it has remained without 
alteration or repair. Here, then, is what is often sought — a 
record of the change that fifteen centuries can effect op. the sur- 
face of the ground, when the elements are neither aided nor 
redded by human art. The result would probably satisfy 
neither of the two great rival schools of geologists. The cause- 
way is in most places not merely entire and xmbroken, but even 
covered by a bed of mould eight or ten inches thick. The 
partisans of the theory of stabihty might therefore ask. Where, 
then, is the proof of change and of the gradual destruction of the 
dry ground, which is at last to reduce the whole globe to the 

TBANS. — ^JULY 1846. P 
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level of the ocean ? Instead of the earth wasting away, is it not 
here rather gaining in elevation ? His opponent might, however, 
point him to those places where the smallest rivulet crosses the 
road, or even where water collects in a hollow. In all these the 
pavement is completely broken up and removed. Where it 
crosses the Oxnam Water still more unequivocal proofs of the 
wearing down of the land occur, the road now reaching ihe bank 
*of the stream considerably above its present bed, which must 
consequently have been hollowed out. This causeway, therefore, 
forms a proof of the slowness of natural changes, of the protect- 
ing power of vegetation, and of the immense periods which must 
have been occupied by those alterations which are visible even 
on the present surface of the earth. 

We should now have made some observations on the nature of 
the soils over the different rocks as connected with agriculture, 
but most of these have abready found a place in previous parts of 
this essay. The detritus of tjbie trap rocks is the most uniformly 
fertile, and even in the most unpromising places, as, for instance, 
in Ancrum Moor, when freed &om stones and stagnant water, 
well repays the labour expended on it. The red sandstone also 
furnishes a not ungrateful soil, the rocks containing aU the 
elements needed for fertility. Some of the coarse gritty sand- 
stones form the only exception, but the bad q^ualities even of 
these are ameliorated by me tmp rocks with which they are so 
generally associated; and the soil of the Nisbits, almost the 
granary of Roxburghshire, results fromr their combination. The 
porphyry also yields a rich and prolific soil, composed of alumina, 
^ua^z, and iron, in very favourable proportions. The greywache 
is more unproductive, yet even in it, the clay and sand mutually 
temper each other, and the numerous calcspar veins fiirnisb a 
proportion of lime, so that when freed from the superfluous 
moirture, it too repays the toil of cultivation. If the stigma of 
sterility attaches to any soil in this county, it is that resulting 
from the decomposition of the Liddlesdale sandstone, yet the most 
barren districts are beyond, or on the very outskirts of Roxburgh- 
shire, and the whole centred valley only asks man to do his part 
to return him an abundant reward. In truth, no part of this 
county has reason to complain of the soil. Peat-moss is by no 
means common, except on some of the higher Cheviots, on the 
borders of Liddlesdale, and in the elevated country along 
confines of Selkirkshire, as, in particular, in the lake-like hollow 
below Threipwood, near the sources of the Allan Water. Even 
the currents that have flowed over the county have added to its 
fertility by commingling all the various soils, bearing, for instance, 
the stiff clays of fiie transition hills to give consistency to the 
sands in the secondary valleys. The distance of coal and lime 
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are the great geological drawbacks on the central districts of 
Roxburgh ; the mountains which formerly secured its indepen- 
dence now shutting it out from these productions of its richer 
neighbours on the south. Yet art, by improving the means of 
communication, may do much to remove these dissflvantages. A 
thorough system of draining is, however, the greatest improve- 
ment that could be effected on the agriculture of this county, 
and that which has been least attended to in those parts, where 
most of all required by the soil and climate. 


PROCEEDINGS OP THE AGRICULTURAL CHEMISTRY 
ASSOCIATION. 

By Professor JoHNsroff. 

VI. — ON THE ECONOMICAL USE OP BONES AS A MANURE, AND ON THEIR 
SOLUTION IN SULPHURIC ACID. 

The importance of artificial or portable manures, both to the 
practical farmer who has a profit to make by the cultivation of 
the soil, and to the community at large, who are fed by Ae pro- 
duce he raises, is beconaing every day more and more apparent. 
The importation of guano -has been the means of creating a 
taste, as it were, among practical men for foreign manures, which 
will remain after the supply of guano has diminished. The place 
of guano, therefore, must be in some way or other supplied, and 
it is fortunate that, at this very time, the assistance of chemistry 
has been secured, by which alone this object ban be efficiently 
and economically attained. I look upon the introduction and 
use of guano as only a step in the progress of agricultural 
improvement. It has taught the whole farming interest the 
great profit of a more liberal manuring of the land — ^has con- 
vinced them that what is to fertilize a field may be compressed 
into a comparatively small bulk — ^and has prepared them more 
willingly and more generally to receive those preparations and 
mixtures ‘which chemistry will by-and-by he able to compound, 
with the view of meeting the wants of every soil and every crop. 
This perfect adaptation of manures to soils and crops will not oe 
effected at once. Quackery will for a while beset the steps of the 
farmer, and defective knowledge, especially of practical agricul- 
ture and of physiology, will lead the chemist astray ; but the result 
is sure to be attained at last. We must, in the mean time^ have 
perfect faith in Science herself, while we, at the same time, exer- 
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cise a reasonable distrust towards those scientific men who profess 
to hnow all, and to be already able to explain everything. 

Two points are of great national importance at the present 
moment. 

I*". The home supply of manure is not sufBicient to meet 
the wants of the land. Gan we do nothing to husband that 
which we possess I Gan we not apply it in such a way as to make 
the same quantity go furthers We pay also large sums every 
year to foreign countries for manures ; can we not make a smaller 
outlay serve our purpose, by applying what we import in a more 
economical manner? 

2®. Again, guano is likely either to become scarce or to rise in 
price. Gan we not bripg some of our other well-known manures 
into such a form as shall enable us to use them in the same way 
as guano — ^as generally and at as cheap a rate — ^as shall enable 
them by their cheapness to supersede guano altogether? 

These are grave national questions, and, I think, we are every 
feeling more and more justified in answering them in the 
affirmative. 

I shall illustrate this position in the present paper by a refer- 
ence to the subject of bones. 

It is forty or fifty years since bones began to be introduced 
in large quantities into this country from the Continent, and 
^speci^ly from the north of Europe. They have since been con- 
stently growing in repute as a manure, and huge tracts of our 
high hinds have long been almost dependant upon them for the 
me^s of profitable cultivation. The vast importations of guano 
during the last two years have scarcely checked the demand for 
them, and there is no question, I tlunk, that their use will here- 
after receive a very large developement. 

§ 1. Composition of Bones. 

Bones differ sligh% in composition in different animals. They 
vary also with the age of the animal and with the pait) of the 
body from which they are taken. The following composition of 
the^ bones of the cow will represent very nearly that of the bones 
which are usually applied to the land : — 

Ozganic Animal Matter (gelatme,) ..... 33^ 

Phospliate of Lime, 55} 

Phosphate of Magnesia, 3 

Carbonate of Lime, 3 J 

Soda and Common Salt, 3s 

Chloride of Calcium, 1 

"100 

When bones are burned in the open fire, the animal matter 
they contam— the gelatme — disappears, and the white Ivm ear& 
alone remains. These two portions of the hone, the combustible 
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or organic, and the incombustible or inorganic part, are e(][ually 
essential to the fertilizing action which the bones produce. As 
some inexperienced writers have disputed this in regard to the 
organic part, it will be proper briefly to advert to the composition 
and mode of action of tliis portion of the bone. 

§ 2. Oomj^ozitwn and mode of Action of the Organic part of 
Bones. 

The gelatine of bones consists of 


Carbon, 

H>dio^n, 

NitFogeu, ..... 
Oxygen, 

17.95 


100. 


It is identical in composition with horn and with isinglass, and 
is very nearly the same as hair, wool, and skin. It is of import- 
ance to recoUcct that it contains about 18 per cent., or one-sixth 
of its whole weight, of nitrogen. 

That this organic part hlnkelg to act beneficially as a manure, 
is rendered probable by the fact that horn shavings are highly 
valued as an application to the land, and that the parings of 
hides and woollen rags bring a high price in the market as 
manures for certain crops. 

Sut that it does act beneficially is proved by the success which 
attends its use when separated from the earthy part of the bones. 
In Manchester, bones are boiled for the extraction of a size 
(glue) which is used in the stiffening of calicoes. When the 
stiffening liquor is so far exhausted as to be unfit for further use, 
it has been applied as a liquid manure to grass-lands with the 
greatest success. There can be no reasonable question then that 
upon the organic part of bones their beneficial action, as a 
manure, in some degree depends. It is only surprising that 
chemists of name should have been found to deny it, and that 
practical men should have so far distrusted their own experience 
as to have believed and acted upon such an opinion. 

But how does this organic matter act i It, no doubt, feeds the 
plant, but it may do this in one or other of two ways. It may 
either be completely decomposed in the soil and enter the roots 
of plants — ^as Liebig supposes all organic nourishment to enter — 
in the form of carbonic acid and ammonia; or it may be 
rendered soluble in the soil, and may thus be taken up by the 
roots, without undergoing any ultimate and thorough decomposi- 
tion. 

Now, supposing it to be resolved into carbonic acid and 
ammonia, the quantity of gdatine contained in 100 lbs. of dry 
bone is sufficient to produce upvFards of 6^ lbs. of ammonia — ^as 
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mncli as is present in 20 lbs. of sal-ammamac, or in 30 lbs. of 
crystallized Sulphate of ammonia. Supposing the animal matter 
of the bones to be thus decomposed in the soil before it can be 
ilsefiil to the plant, few, 1 think, will question that the quantity 
of ammonia it is likely to produce would materially aid the growth 
of the crops to which the bones are applied. 

But I do not think this final decomposition necessary. The 
large quantity of nitrogen which the gelatine contains may, I 
believe, be taken up by the plant without being previously brought 
into the state of ammonia. The gelatine, being rendered soluble 
in the soil, may enter the roots, and may at once minister to the 
growih of the plant, just as the gluten of the seed, being rendered 
soluble when the grain germinates, ascends with the sap, and feeds 
the young plant. It would be out of place here to discuss this 
point, or to give tho reasons which induce me to entertain this 
opinion. It is sufidcient for the practical man to know that 
whichever of these views a man may hold, he must still grant 
that the gelatine of the bone is valuable to the farmer. Whether 
its nitrogen enters into the root in the form of ammonia, or in 
some more compound state, it must be useful to the plant : and, 
therefore, he who advises the farmer to burn his bones, or would 
persuade him that the earthy part alone, or anything equivalent 
to this earthy part would alone be as useful to his land as the entire 
bone, advises him to his hurt, and would persuade him to that 
which would eventually be a source of loss. 

§ 8. Mode of Action of the Inorganic part of Bones. 

The composition of the incombustible part of bones, the bone 
eartibi, basbeen ^ven above. It conmsts ebiefl^y of phosphate of 
Sme, with about 3 per cent, each of phosphate of magnesia^ 
carbonate of lime, and salts of soda. 

All these substances, of which its bones consist, the ox must 
have dcadved from its vegetable food. They must, therefore, 
Ciist In eH nutritive plan&. But these plants can obtain them 
orJy from the soil. They must, therefore, be present in all fertile 
soils. And if a soil is poor in these substances, or is whoDy void 
of them, that soil must be improved by the addition of these 
things. In other words, they must be invaluable as manures to 
such a soil and hence the worth of bones, and other manures 
which contain these substances, to the practical farmer. 

Sprengel long ago reasoned thus ; and he asserted that the 
indications of theoiy were proved by experience — ^that burned 
bones actually fertilized the land. 

Liebig followed him; but more boldly pronounced that the 
whole valueof Bonds, as a manure, depended upon, and was derived 
from^ tiie earthy pfa^hates they contained. 
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In the Appendix to my published Lectures on AgrlmVmdl 
Chends^ty and Geology^ and in my Suggestions for Experiments 
in Practical Agriculture published separately, I suggested, witib 
the view of settling this question to the satisfaction of all, that 
comparative experiments should be made with burned and un- 
burned bones upon the same soils and crops, and with quantities 
of each which should contain equal weights of the earthy 
ingredients. 

Numerous experiments were, in consequence, made in various 
parts of the island, few of them, however, exactly fulfilling all 
the conditions which were necessary to secure accurate compara- 
tive results. Some of them are recorded in the Transactions of 
the Highland and Agricultural Society, others have been pub- 
lished in the different agricultural periodicals of the day- I do 
not quote any of them, for they are not all concordant, but the 
general results were these : — 

a Bones, miAeT favovralU conditions^ seldom fail, when applied 
alone, in raising an average crop of turnips. 

i Burnt bones, laid on alone, and in a quantity equivalent to 
that of an ordinary manuring with bones, do not always 
succeed in raising an average crop of turnips. 

c In some rare instances, again, andupon some soils, burnt bones 
actually raised a larger crop of turnips than an equivalent 
weight of unbumcd bones. 

Burned bones, therefore, as theory indicates, are useful to the 
land ; but the employment of unbumed bones is the safer and 
surei\ This greater security must arise from the organic matter 
they contain, and therefore tiiis organic matter cannot be without 
its use. Therefore, also, an artificial mixture, which contains no- 
thing equivalent to this organic matter, can never be made to 
perform all the functions of bones. If the soil already contains a 
sufficiency of organic matter — or if this be added in the form of 
farm-yard or other similar manure — then burned bones, or artificial 
mixtures having a similar composition, will be sufficient to pro- 
duce the usual effects of bones. But if organic matter be deficient, 
the entire bones will always be the farmers surest reliance. 

The general adoption of this sound view, is at present opposed 
by the notion which many have been led to adopt, that if plants 
can only obtain saline matter from the soil, they will draw organic 
food enough from the air. The ammonia of the atmosphere, iU, 
is said, wul give nitrogen enough to the plant, and thus, m the 
case of bones, their organic matter is uselei^ since the air will 
i*ea<hly yield to the plant what we suppose this organic matter to 
impart to the roots. But I believe the minds of our thinking 
men will soon be disabused upon this point, and that, in a few 
years, this opinion will have found its long resting-place among 
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the other singular fancies which, year by year, afford ephemeral 
occupation to the novelty-loving among our gentlemen farmers. 

§ 4. Analogy in Oomposition leltoeen Bones and Guam, 
There is a striking analogy in composition between bones and 
guano, which is, for other reasons, interesting to the practical 
man, but is especially important in connexion with the object of 
the present paper. 

The following table exhibits the composition of bones compared 
with the average composition of good Ichaboe guano, supposing 
both in the dry state. Bones, as they are applied to the land, 
contain about 18 per cent, of water, Ichaboe guano from 20 to 
25 per cent : — 


Organic Animal !&£atter, * . • 

Phosphates of Lime and Magnesia, 

Bmef 

3.S 

GoAaQ* 

50 

59 

26 

Carbonate of Lime, .... 

4 

6 

Salts of Soda, ..... 

4 

10 

Salts of Potash, . • • . • 

SiHceous Matter, . • . • 

. trace 

100 

trace 

2 

100 


If we compare these two columns, we see that bones and guano 
contain essentially the same things. There is an organic part in 
both ; both contain a large per centage of phosphates ; ana there 
are s^ts of soda and a trace of potash in both. But they differ 
In the proportions in which these several constituents are pre- 
sent. Thus — 

a The organic matter is in larger proportion in the guano. 
It is to be observed, however, that this organic matter is in the 
guano in a very decomposed state. It consists of salts, (oxalates, 
carbonates, &c.,) of ammonia mixed with dark-coloured matter, 
(humic acid,) and water of crystallization. In the Ichaboe 
guano, the ammonia rarely exceeds six or eight per cent, of the 
whole weight. But this proportion of ammonia we have seen that 
the gelatine of the bones will produce, when it undergoes complete 
Recomposition. On the whole, therefore, I am inclined to thinlr 
that the organic matter in a c^. of bones is nearly of equal value 
to vegetation with that in a cwt. of Ichaboe guano. Those who 
are doubtful upon this point may easily supply any supposed 
deficiency in the former, by the addition of afew pounds of sulphate 
of ammonia. 

The proportion of the phosphates in bones is twice as great 
as in the Ichaboe guano. In this respect, therefore, bones are 
decidedly the more valuable. 

♦ This compoaiti^ of Idbal)oe guano 3s the approximate average of several hundred 
samples examine d 3n my laboratory. Tlie Saldanha Bay guano coeutams about twice 
as much of the phosphates of lime and magnesia, and a proportionately quantity 
of oiganic luatt^. ^ 
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c The soda salts are generally in somewhat larger q^uantity in 
guano. They consist chiefly of common salt, nii]s;ed, m th3 case 
of guano, with a variable proportion of sulphate of soda. If any 
stress be laid upon this difference, it is easy to remove it, by 
adding to the bones a few pounds of -sulphate of soda, which can 
be bought at a ver^ moderate cost. 

From this comparison between bones and Ichaboe guano we 
are eiltitled to infer — 

(1.) That what can be said of the value and permanent effect of 
the one manure may almost with equal truth be said of the 
other. 

(2.) That we can fully supply the place of the one by the use 
of the other ; and, what is more important to our present purpose, 

(3.) T/iaf, weiffAt for weighty lonesoughtto go farther thanichaloe 
gwmo in fertilizing the land. 

§ 5. Why Bones do no% weight for weighty <md in all eases, 
duce an equal Effect with Guano. 

But if this latter inference be true, why do bones not produce 
in all cases an equal effect with guano ! Why are eight or ten 
cwt. of bones required to raise an average crop of turnips, while 
four or five cwt. of guano will fully serve the same purpose ? 

There are two reasons — ^a mechanical and a chemical reason. 

a The mechamoal eondntionsdi theguanoandof the bones are very 
different. The one is in the state of a very fine powder, the other 
is in hard tough pieces, diffoicult to break small, and, therefore, 
even in our bone-mills, reduced only to a very coarse powder. 
This mechanical condition has long been known to affect the 
action of bones. Not only do large bones lie long in the soil 
without undergoing much visible change, but even when broken 
their efficiency as a manure is known to depend much upon the 
degree in which they are crushed. Thus, where twenty bushels 
of bone-(2i£s;^ are considered, as in Yorkshire, to be a sufficient 
manuring for an imperid acre, forty bushels of inch lones are 
considered necessary to produce an equal effect. It is to be pre- 
sumed, therefore, that a very much smaller quantity would act as 
efficiently, if tho state of mechanical division in which the 
bones are applied could bo made to resemble that in which the 
ingredients of guano are laid upon the land. (Jould bones bo 
easily ground to fine meal, they might often be more usefully and 
more economically employed than they have hitherto been. 

h The elmnieal condition of the organic matter is different in 
the two substances. In guano, it is tdready in a great measure 
in a soluble state. Oxalate and carbonate, and even some phos- 
phate and sulphate 0 / ammonia, exist in it— all of which are 
readily taken up by water and conveyed at once to the roots of 



90 


ACtBIOULTaRAL CHBMIbTBY ASSOCIATIOKT. 


plants. The salts of soda are also in a soluble state, and thus the 
moment that guano is applied to the land, it is fit to minister to 
the progress of vegetation. 

With bones it is otherwise. The gelatine they contain is very 
sparingly soluble in cold water. It must undergo a chemical 
change before it becomes readily soluble, and this is a work of 
sometime. The oiganic and inorganic matters also envelope 
each other, and mutually interfere with each other’s action. 

From these differences, two consequences necessarily follow. 
The action of bones is more slow than that of guano, and tho 
entire good which they ^gTit effect is seldom produced by them, 
either upon the soil or upon the crop. 

§ 6. Metlwds adopted for Increa%mg the sensible Effecft of Bones. 

Without referring much to the effect which bones might 
theoretically be expected to produce, it has been observed by 
practical men that they may be made to act more quickly and 
more beneficially by the adoption of certain previous precautions, 
such as, 

(1.) Reducing to fine poioder . — have already alluded to the 
fact, ascertained by experience, that the finer the powder, the 
more immediate and the more sensible the effect of bones. But 
practical men were afraid to venture too far in diminishing the 
quantity of manure they added to the soil. Bulk was considered 
to enter as an element into the fertilizing capabilities of any sub- 
stance. Many leases even prohibit the addition of less than 
sixteen or twenty bushels of bones when used alone in the raising 
of turnips. But, under the guidance of science, both tenants and 
proprietors will, by-and-by, learn to estimate more correctly ivhat 
the crops really cari^ off, and what the soil therefore requires. 
Thus a strictly scientific economy will be established, and no more 
of anything will be added to his fields than the farmer knows and 
mderskmds to be necessary to maintain them in a state of per- 
manent fertility. No more than this will be required by tho 
proprietor. 

(2.) Heating the lones . — In some districts their action in hasten- 
ing forward the young turnip, and bringing it quickly into the 
rough leaf, when it is safe from the attacks of the fly, is increased 
by laying up the bones in a heap, and covering them over with 
earth, for a week or ten dajs before they aro drilled into tho 
land. Left in this state, they heat, soften, and begin to change 
or decompose, and thus, when laid in the drills near the seed, they 
are ready to furnish nourishment to the young plant as soon as 
the roots first thrust themselves downwards from the sprouting 
sood. 
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effected and carried further by mixing the bones with farm-yard 
manure, and leaving the mixture a while to ferment. It was^the 
result of trials made by thirteen different persons, and which are 
recorded in the Doncaster report, that a given weight of bones, 
when mixed and fermented with farm-yard manure, invariably 
produced a more beneficial effect than the same weight of dry 
bone-dust, applied to the same crop and upon the same soil. 

The advantage which results from these several methods, 
arises from the effect which they produce either in diminishing 
the mechanical coherence of the particles of the bone, or in alter- 
ing by incipient decomposition the chemical state of the organic 
matter it contains. None of them, however, suflSiciently effect 
these objects, though I do not doubt that fine bone-dust, fermented 
for two or three months with farm-yard manm’e, and occasionally 
turned over, would be brought into a condition more nearly 
approaching to guano, in its fertilizing virtue, than any other 
form of bones winch has hitherto been generally employed. 

§ 7. Decomposing and Dissolving Bones ly means of Sulphmic 

Acid. 

But another mode of preparing bones has recently been intro- 
duced, and for two or three years has been extensively employed 
as a part of the ordinary husbandry, especially by some of the 
Scottish farmers. This mode consists in decomj^osing, and more 
or less completely dissolving, bones in sulphuric acid, (oil of Hritriol.) 
This may be done in various ways, and the prepared bones may 
either be applied in a liquid state, with a watering-cart, or may 
be dried and sown with the drilling machine or broad-cast, like 
ordinary bone or rape dust. 

a The bones, in the form of bone-dust, or, where bone-mills are 
not at hand, simply broken in pieces vdth a hammer, may be put 
into a cast-iron, stone, earthenware, or strong wooden vessel, 
mixed with half their weight of boiling water, and then with half 
their weight of the strong oil of vitriol of the shops, stirring con- 
stantly while the latter is slowly pomred in. A powerful boiling 
up oreffervoscenceat first takesplace, but wliich gradually subsides. 
By occasional stirring, the whole assumes the appearance of a 
thick paste, the pieces of bone disappear by degrees, and after a 
week or ten days the whole may be taken out and mixed with a 
little saw-dust, charcoal powder, charred peat, or fine dry earth, 
to make it dry enough to pass through the drill, and may thus be 
immediately applied to the land. -'It would, however, be better 
to prepare the bones a month at least before using them, and to 
lay them up in a heap for a while, with a view to their more 
perfect decomposition. Where the pieces of bone are large, this 
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is especially desirable, as otherwise they will not be AiUy 
decomposed without a larger addition both of water and of 
acid. 

b Orthemixtureof aeidand bones, as above, may, after a couple 
of days, be further mixed with a quantity of light friable soil, and 
laidup intoaheap forseven or eight weeks, with occasional turning. 
The bones thus heat, decompose, and dry up, so as to be ready for 
putting into tho drill without further preparation. This method, 
however, requires more acid, and it is not unusual in employing 
it to take equal weights of acid and of bones. Some practical 
men, indeed, employ invariably equal weights of acid and of 
bones, while others are satisfied b^ mixing the bones with one 
third or even one-fourth of their weight of acid. I would myself 
employ not less than a half. 

c (5t equal weights of bone-e?MSif, of boiling water, and 
of acid,* may be mixed together, and occasionally stirred 
for a week or ten da}S, and when the particles of bone 
have nearly disappeared, from fifty to one hundred times more 
water may be added to the mixture, and the liquid, tlius diluted, 
may be applied by a water-cart. 

If it is to be used upon grass-land in the spring, or to young 
com, it will be safer to dilute it with 200 waters, but 50 waters 
(by weight) will be enough, if it is to be applied to the turnip 
drills. A common watering-cart, used for other liquid manures, 
will serve for the former purpose. For applying it to the drills a 
very ingenious addition of tubes to this cart has been contrived 
by Mr Wagstaff, and employed by him under the direction of the 
Duke of Bichmond at Gordon Castle. 

This method of applying the bones in the liquid form, is, no 
doubt, the most perfect, and may ultimately pro^e the most pro- 
fitable, but it is also the most troublesome and' expensive, and 
may not, therefore, come so soon into general use. 

Instead of sulphuric acid, the muriatic acid, or spirit of salt, has 
been, indeed was first, tried for this dissolution of bones, but the 
former appears at present, for several reasons, to be preferred. 

§ 8. Comparative Effects of Dissolved Bones, 

The first experiments with dissolved bones were made in 1841, 
by Mr Fleming of Barrochan. The result is published in the 
Appendix to my published Lectures on Agricultural Gkemistrg and 
Geology^ p. 28. He dissolved hisibones by means of mm-iaticacid, 
and applied them to moss oats. In his report to me, published 


* A gallon of water weighs 10 Ihs., a gallon of acid T7or 18 lbs. 
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as above, he says, “ I examined the oats a few days before they 
were cut, and was much satisfied with their appearance. The 
straw appeared as stiff and sliming, and the ear was as well 
filled, as if it had been grown upon stiff loam, and I consider ihe 
same dressing [he had applied it as a top-dressing sown broad-cast 
upon the young com,] applied to grain crops •upon moss^ will insure 
a good crop of well fdl^oatsr In 18i2 he made many additional 
experiments, which he was kind enough to communicate to me for 
publication in my Lectures. Those upon oats confirmed the 
results of 1841, but I quote only the following comparative results 
from the Appendix, p. 80. The turnips and potatoes were raised 
with bones alone, without other manure : — 


Produce from an Imperial Acre. 

Dry Bone-dust. Bones in Muriatic Acid. 

16 cwt. 18 cwt. 4 cwt 16 cwt 


tons cwt. tons cwt 

Swede Turnips 14 17 - 

Bed Don Potatoes.. .. 9 15 


tons cwt tons cwt. 
.. .. 18 11 
12 15 .. .. 


Both of these results, as I then observed, were greatly 
in favour of dissolved bones. In the case of the potatoes he 
found the produce a little augmented by the addition of wood- 
ashes. 

Since that time, numerous experiments with dissolved bones 
have been made in Scotland. In Kfeshire, good crops of turnips 
have been raised at a cost of not more than 8s. or 10s. an acre. 
In Ayi’shire, Mr Tennant of Shields, as early as 1842, used on his 
own farm as much as 200 bushels of bones prepared as above 
described, (§ 7, i,) and he found two and a-half bushels to be equal 
ineffect totwocwt. of Peruvian guano. Inl843, a premium, offered 
by the Morayshire Farmers’ Club, caused numerous experiments to 
be made in that county. I have given an abstract of the very 
important results of these experiments in the 4th edition of my 
Elements of Agricultural Chemistry^ p. 155, and the report hsis 
since been republished in full in the Journal of the Royal Agri- 
cultural Society of England.^ v., p. 447. In 1844, the premiums of 
the Highland and Agricultural Society led to many other experi- 
ments, the results of which, made in different ways, and upon dif- 
ferent soils, are published in their Transactions for 1844. Tlie 
general condiusions are — 

(1.) That eight, four, and in some cases, even two bushels of 
dissolved bones will produce as good a crop of turnips as sixteen 
or twenty bushels applied in une usual form. The crops also 
start more quickly and grow more rapidly. 

(2.) That the more complete the state of solution and subdivi- 
sion of the bones, the greater the effect. Hence, when applied 
in the liquid state the benefit is most apparent. 



94 AGMCULTUBAL CHEMIgTBY \j9IS00UTI0N. 

§ 9. Why Bones Dee<mfosed ly mearn of BnTphwiG Acid act 
Tnore BmefciaUy, 

Why bones thus dissolved and decomposed act more benefi- 
cially will be in part understood from what has already been 
stated. Their particles are mechanically separated from each 
other — ^they can thus be spread over a larger surface of ground — 
can be more intimately mixed with the soil — ^and can be more 
quickly, readily, and completely taken up by the roots of the plants. 

Bat besides this imppi^nt mechanic^ alteration, the bones, be- 
foretheyareapplied,haWundergone an important chemical change, 
which has much influence upon their after action, and which it is 
important, therefore, fiiUy to consider and understand. They 
contain also a new substance, sulphuric acid, the value of which 
ought to be clearly appreciated. Hence, 

Is#, It is not merely bones or their constituents that we add 
in the form of diiiolved bones : we add alon^ with them a 
quantity of sulphuric acid. This sulphuric acid is required by 
plants, — ^it is especially present in large quantity in the leaves of 
the turnip and the potato — even the tuber of the potato often 
contains more sulphuric than it does of phosphoric acid. The 
growth of these plants, therefore, must be proportionately more 
rapid when they can readily obtain this acid and in sufficient 
abimdance. 

A curious experiment was made last year by Mr Wood of 
Oolinsburgh, on the home farm of Colonel Lindsay of Balcarrcs, 
which gives additional weight to this conclusion. He applied 
diluted sulphuric acid alone upon some of the drills in an experi- 
mental turnip field. The crop was inferior to that which was 
manured in the ordinary ^y with guano and dung, but far supe- 
rior to that which grew on a patch to which nothing whatever 
was applied. 

Some of the superior virtue of the dissolved bones is, therefore, 
to be ascribed to the fertilizing action of the sulphuric acid they 
contain. 

2(f, It is of consequence to attend to the chemical changes 
produced by the sulphuric acid upon the two — ^the organic and 
the inorganic— constituents of the bone. 

a Action of sulphuric acid upon the organic matters . — I have 
already fully adveried to what I believe to be the real value of the 
organic part of bones, as the source of a portion of their fertil- 
izing qualities. I have also noticed the importance of applying 
this organic matter in a soluble state, or of bringing it into such 
a state in the pil. Now sulphuric acid ffissolves it, and, there- 
fore, fully attai^ this end. But it does more : it decomposes it, 
and converts it into new compounds, which are very readily soluble 
in water. 
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One of these compounds is a sweet substance, to which the 
name of gelatine sugar is given. It is r^resented by 

0. H. N. 0. 

Gelatine Sugar, ... 8 9 2 7 

Gelatine its3f being, . 13 10 2 5 

Like gelatine, therefore, this sugar contains much nitrogen, and 
can supply this important food to the growing plant. It may, as 
I think, supply it directly by entering at once, and without idti- 
mate decomposition, into the roots of the plant, or it may first 
undergo decomposition in the soil, or before it is buried in the 
soil, and may thus supply nitrogen in the form of some salt of 
ammonia. How this may take place, will appear by considering 
that, if from 

0. H. N. O. 

Gelatine Sugar, ... 8 9 2 7 

We subtract 

One-half of Cane-sugar, 6 f5 0 5 

We have Urea, ... 2 4 2 2 

and this urea, in the presence of water, is readily converted into 
carbonate of ammonia. 

We do not know that this gelatine sugar is actually a compound 
of urea and cane-sugar, but the ohoYe possibh formula will satisfy 
those who believe in the influence of nitrogen upon vegetation,, 
only when it is in the form of ammonia, that their favourite com- 
pound may be produced in a very simple way from the substances 
into which gelatine is converted by the action of sulphuric acid. 

I can, unfortunately, quote no experiments in proof of the actual 
efficacy of the organic matter of bones dissolved in sulphuric acid 
and applied alone as a manure to any crop, for no such experi- 
ments have yet been made. But it cannot, I think, be doubted 
by those who have candidly and thoroughly considered the subject. 

I would venture, therefore, to suggest that this method of 
reducing refractory substances by means of sulphuric acid should 
be tried by the practical farmer upon other substances having 
a composition similar to that of gelatine. Why should not 
woollen rags be dissolved in sulphuric acid, and applied in a 
liquid form to the roots of the hop-vines I If they are worth £S 
a ton to lay up for a year in a compost till they folly decompose, 
they ought to be worth more when a method is known by which 
they can be completely divided, decomposed, and applied immedi- 
ately. The parings of horn, of skins, and, above all, the leather 

f arings of the shoemakers, might be easily worked up in this way. 
do not despair even of seeing old shoes and hats, now disdain? 
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fullyrejected even from the dung carts, carefully collected, as bones 
now are, in all our villages, and converted into a valuable manure. 
The wool of the hat and the leather of the shoe are richer in 
nitrogen than their own weight of dried fish or flesh. To make 
them as useful to the land, it is only necessaiy to reduce them to 
an equally soluble state. 

h Action of the su^hurie acid upon the vnorganic matter of the 
hone. The result of this action is the production of three changes. 

Firsts The carbonate of lime in the bone is decomposed. The 
carbonic acid it contains is driven off in the form of gas — ^being 
one cause of the boiling up which takes place when the sulphuric 
acid is poured upon the bones — ^and the lime is converted into 
suljphate of lime or gypsum. 

Second^ A part of the lime contained in the insoluble phosphate 
of lime is also converted into sulphate of lime or g3rpsura, while 
the remainder of the lime, and the whole of the magnesia, forms 
soluble phosphates with the whole of the phosphoric acid. This 
soluble phosphate is sometimes called sometimes Acid^ and 
sometimes Super phosphate of lime. Under the last of these three 
names it now finds a place in the manure market. 

Third, The salts of soda are also converted into sulphates, or 
they divide themselves between the two acids, as the lime and 
magnesia partly do, and form a mixture of sulphate and phos- 
phate of soda. 

Thus the dissolved bones contain gypsum, soluble or super 
phosphates of lime and of magnesia, with a small quantity of 
sulphate and phosphate of soda. All these compounds are solu- 
ble in water; the phosphates, of which the plant requires at certain 
seasons of its ^owth a ready supply, are especially so, and thus 
all the inorganic matters which the bones contain are brought 
into a condition in which they can readily, and without any waste, 
be made available for the nouxidiment of the plant. 

In consequence of the belief that the inorganic pait of bones 
was alone useful to vegetation, numerous persons have been at 
the trouble to burn bones and afterwards dissolve the residue in 
sulphuric add. Six hundred pounds of burned bones are reduced 
to une powder, moistened with water, and then mixed intimately 
with 60 lbs. of strong acid, and thrown into a heap. This prepa- 
ration is sold and applied under the name of super-phosplmte of 
lime. 

The employment of this substance as a manure has presented 
us with some interesting and curious facts. Tried upon turnips, 
a friend in SLirkcudbright informs me it has been found equal to 
its own weight of guano. But among the most precise experi- 
ments made with it are those of Mr Strouts of ^ingsdown in 
Kent. When top-dressed with it, his clover was increased one- 
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half. His wheats sown after clover lea with farm-yard mampe 
ploughed in when the wheat was sown, was also top^ressed vdth 
it, with the following comparative results 


Pa Imp. Aen. 

Ko dnsBin^ gave . » . 29^ bushels. 

ewt. of Peruvian guano, 40^ 

5 ewt. of rape-dust, . . 38J .. 

ewt. of super-phosphate, £3| 

This result alone abundantly proves the value of the inorganic 
substances of the dissolved bone as an application to the land. 

I am acquainted with only one experiment upon the compara- 
tive value of burned and unbumed bones when applied in combi- 
nation with sulphuric acid. This experiment was made by Mr 
Hannam. He found that the bones he employed burned away 
to half their weight. He therefore applied 


1. Bone-dust, 8 bushels ] 
Sulphuric acid, 168 lbs. 
Water, 604 lbs. ! 

2. Bones, 8 bush, (butned 

to half their weight,) I 
Snlphurio acid, 84 lbs. \ 
Water, 253 lh& 


and obtained 

and obtained 


TumtpiperAeiei 
Toni Cwt! , 

,17 8 


.13 7 


This is evidently not in favotjir of burning bones, and by no 
means illustrates the prudence of those practical men who in 
some parts of England We bee|i burning tnem in tons at a time, 
with tiie view of afterwards decomposing and dissolving them by 
means of sulphuric acid. 

I do not found much, however, upon the result of a single 
experiment, and, in fairness, it is proper to add here two remarks. 

That in the above experiment the quantity of acid used with 
the burned hones was only half of that used with the un-bumed, 
and, therefore, if any efficacy is to be ascribed to the sulphuric 
acid— which, by all these experimenters, was supposed to act 
merely in mechanically dividing it— we should have anticipated 
a smaller return from the former. Supposing the quantity of 
acid to have been the same, and that the crop from ihe burned 
bones had been the greater, it would still not have shewn that 
the organic matter was of no value. It would have shewn only, 
what we are prepared to admit, that the soil we are cultivatii^ 
may sometimes be so rich in certain kinds of organic matter, 
that the application of a small quantity more wm not for the 
time produce any sensible improvement of the (ux>p. 

But though these experiments with the burned bones will not 
induce the prudent man to commit the waste of time, money, and 
material, which burning bis bones implies, yet one useful conclu- 
sion we do drawfrom them, which may lead to a more economical 


T»ANS.--tftJLT 1845. 
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employment of other fertilizing sub^'stances. The refuse animal 
charcoal of the sugar refiners is extensively employed, and in 
most places eagerly putehased as a manure. In France, it is much 
used as a manure for the vine, and is imported largely from other 
countries for that purpose. But if bones, when entirely burned, 
be so much more beneficial to the land after being dissolved in 
sulphuric acid, it is reasonable to expect that this animal charcoal, 
which consists chiefly of charred bones, should be improved in a 
similar degree by the same mode of treatment. I have no doubt 
that it will hereafter be found much more profitable to apply this 
refuse in a liquid form either to the vine, to fruit-trees, or to any 
other crop. Indeed we are scarcely left to conjecture on this 
point, since Mr Fleming of Banfechan has obtained striking 
results both in the ca^e of hay and of potatoes from top-dressings 
of which this animal charcoal dissolved in sulphuric acid formed 
an important part.* 

3 . The acidity of this preparation of horns is deserving of 
notice in connexion with the theory of its action in promoting the 
growth of plants. The reader will easily understand how the 
addition of so large a proportion of acid to bones should render 
the whole very sour, and he might readily enough suppose that 
this sourness would render it injurious to the roots or to the 
whole plant. But recent researches seem rather to point to a 
contrary conclusion — ^that the sourness, in fact, is likely to favour 
the growth of the plant. In a work entitled Die Entdeckmg 
des Pfanzennahrimg^^ Professor Schultz of Berlin has lately 
detailed numerous experiments of a very interesting kind, 
which shew that the leaves and roots of plants possess the 
power of decomposing many acid substances, when presented to 
them in the free or acid state, and of liberating oxygen from 
them, though they refuse to do so altogether, or do it very 
i^aringly, when the acids are in a neutral state of combination. 
Acids 2^0 promote this decomposing action of the parts of 
plants upon solutions of sugar and of the humic acid and other 
soluble substances which are contained in the soil. Among the 
acids which promote this action of the roots and leaves upon 
substances with which they are in contact, the suljphuric and phos>- 
phoric acids are among the more energetic. It is not unlikefy, 
therefore, t^t the state of acidity of this preparation of bones 
may in reality exercise an important influence in augmenting Hs 

* A xmxtare of bone charcoal 1 cwt. salphurie acid 36 lbs., carbonate of magnei^ 
2S lbs., sslpbate of magnesia 28 lbs , muriate of ammonia 28 Ib&, and carbonate soda 
88 lbs., applied as a top-dre&sxng to bis grass, gave him an increase of IJ tons of 

over that which had not been dressed. A similar mixtnre, snbstitnting common 
stit I cwt., gypsum 1 cwt., and nitrate of soda 28 lbs., for the three last snbs^cei 
in Abe former mhctoie, gave, with 15 ions of dung, a crop of 28 tons 3 ctrt. of pota- 
toei^ while 35 toss of dung alone, gave onlyr 19 tons 2 cwt. per impexial acre* 
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efibct {is a numurc. Would it not be worth while to tef<t this by 
trjing the effect of rendering other manures sour! The result 
of Mr Wood’s application of sulphuric acid to his turnip crop, 
as above mentioned, would seem to ansuer this in the affirmative. 
But we must be cautious in our conclusions as well as in our 
predictions, sinoe the effects usually ascribed, among others, to 
the application of lime — ^that it acts beneficially by neutralizing 
acids in the soil — seems completely at variance with the conclusion 
to which Mr Wood’s experiment appears to point. 

^ One curious fhet, however, seems to derive a practical explana- 
tion from these observations of Professor Schultz, upon the 
effect of acids in promoting the action of the sap upon solu- 
tions of sugar and similar organic substances. An intelligent 
correspondent of mine at Dnunlanrig, in Dumfriesshfre, has tried 
the steeping of his barley seed in dilute sulphuric acid, and has 
lound that, when so prepared, it not only took the lead of the 
unsteeped, but continued better during the whole summer, and 
yielded him a much larger crop in autumn. It is probable that 
the acid in this case does not act in directly feeding the plant, or 
not solely in^liis w’ay, but in enabling also, or disposing, the young 
grain to work up more rapidly the mfferent kinds of natural fool 
prepare]^ for it in the grain, and thus to take a more healthy 
and ravenous hold, as it were, of the soil, when it sends out its 
roots among it in quest of food. , 

§ 10. Ought any other JSulstances to he mixed wkh the Dissohed 

Bones? 

Bones are known to exercise a comparatively feeble and uncet^ 
tain action upon stiff and undrained clays, and it may, therefore, 
be reasonably asked by some if the action of dissolved bones will 
be more certain upon such soils than the bones in their natural 
state. _ W® I think, answer this in the affirmative, 
the principal cause of the less conspicuous effect of bones upon 
such soils is to be found in their tenacity and coldness, by which 
the particles of bone are shut out from the air, and their decom- 
position is retarded. 

But, inasmuch as bones do not contain the whole of the sub- 
stances which plants require, and as some of those wHch are 
pr^mit in bones — the salts of soda, for exatmple — are present in 
small quantity only, it may reasonably be asked again if the dis- 
solved bones would not be improved, and thmr effidency inhyoBBod 
andrenderedmoresar^ were anadditionof certain othersubstanees 
to be made to them. Of this I think there can be little doubt^ 
though the necessity and nature of such additions wfll depend 
much upon the nature of the soil to which they are to be apj^ed. 
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A small p^r-centage of pearl-ash or wood-ashes, of xutrate of soda 
or common salt^ and of sulphate of magnesia — ^five pounds each of 
the potash and soda salts, and ten pounds of the magnesia salt, to 
each hundred pounds of bones — ^would render the mixture more 
suited to every soil and to every crop. At the same time, if the 
soil, like those formed from the felspar rocks, abound in potash, 
or, like those which border the sea, be rich in soda, or like those 
which owe their origin to the laic slates or to the magnesian lime- 
stones, contain already too much magnebia, any addition of potash 
of soda, or of magnesia, would, in these several cases, obviously be 
thrown away. The principle of adding such things being recog- 
nisedas sound, the knowledge and discretion of the fanner must be 
exercised in detennining how far such additions are likely to be 
profitable. Or ho may make small preliminary experiments by 
way of trial. 

It may be said by some that guano and bones are both alike 
deficient in silica, which exists so largely in our grasses and in 
the stems of our corn plants ; and, therefore, that some soluble 
silicate might with advantage be added to either of these 
manures, when crops of com are to be improved by them. There 
is much show of reason in this when considered theoretically, and 
there are, no doubt, cases in which an admixture of ong-fifth of 
its weight of silicate of soda would improve a guano, or in which 
the use of sulphated bones for the turnip crop might be benefi- 
cially followed by a top-dressing of silicate of soda upon the young 
corn of the following year. Sut the propriety of incurring the 
expense of such an application along with bones in all cases is 
very doubtful. Here also much will depend upon the actual 
constitution of the soil; for it wmld be a w^aste, as I have 
already said, to add anything which the soil already contains 
abundantly, and in a state in which it can readily minister to the 
w’ants of the plant. But to this topic I shall advert more parti- 
cularly in the immediately subsequent artide. 

In conclusion, I may remark that the more extended use of 
this mode of preparing manures— creating, as it must, an increased 
demand for sulphuric acid, and, consequently, for the raw materials 
from which this acid is manufactured — ^wiU exhibit another illus- 
tration of that intimate connexion which, in a country like ours, 
must alw'ays, in a healthy state of things, exist between the agri- 
cultural, the manrfacturing, and the mining interests, and of the 
certamty with which the advancement of the first of these inte- 
rests must lead to the greater extension and prosperity of every 
other department of the national industry. 

Durham, SrA May 1345. 
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In the close of the preceding article I have adverted to the 
propriety of mixing silicate of potash or soda with guano or dis- 
solved bones before applying them to the land. As the use of these 
silicates is at present much recommended^ it may bo proper to 
consider how far they are really necessary to the soil. 

1®. If a portion of soil be burned, in order to destroy the 
organic matter it contains, be then boiled in distilled water for a 
length of time, and the filtered solution be afterwards evaporated 
to dryness, and the residue heated to redness to bum off the 
organic matter, a minute but variable quantity of saline matter 
will remain, in which a trace of silica will usually be found. Most 
soils, therefore, contain some silica in a state in which it may be 
taken up by water. 

2°. If, after boiling ivith water, the soil be digested for two or 
three hours with concentrated muriatic acid tul it is perfectly 
colourless, and if the filtered solution be treated with .ammonia 
and oxalate of ammonia, to separate the oxide of iron, alumina, 
and lime, and be then evaporated to dr}mess, an appreciable 
quantity of silica will be found in the saline matter which remains. 
Or, if the acid solution be at once evaporated to dryness, and 
then treated with water, some silica will remain insoluble. Soils,* 
therefore, generally contain a further appreciable quantity of 
silica, in a state in which it is soluble in acid solutions. 

In the following table, the last line but one shews the pro- 
portions of soluble silica thus obtained from four different soils 
analysed in my laboratory : — 



Attchen. 

gateFann. 

Ihandcrolj. 
hall Farm, 
Essex. 

Stpmster, 
by Ihuno 

WbitsuhniJ 

Lassvade. 

Kirkcudbright. | 

Tup. 

Butfom. 1 

Organic Hatter, . 
Alkaline Salts, solu- 
ble ill Water and 
Acids, . • . 

G} psiim, . : . 
Oxide of Iron, • 
Alumina, soluble in 
Acids, . . . 
Carbonate of Lime, 
Carbonate of Hag- 
nesia, . • , 
Soluble Silica, 
Insoluble Siliceous 
Hatter, ... • 


4.27 

0.94 

0.02 

7.00 

5.14 

1.05 

0.78 

0.10 

80.29 

8.43 

0.49 

0.03 

5.61 

3.08 

0.25 

0.45 

0.20 

80.39 

6.64 

0.20 

0.09 

4.46 

1.08 

2.32 

1.02 

0.17 

83.31 

26.86 

1.41 

O.U 

4.37 

2.44 

2.26 

0.70 

0.84 

60.47 


100.44 

99.65 

9 a 93 

99.29 

99.46 

98.92 


I could have given many other such results, but these shew 
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both the presence of silica in this state in our cultivated soils, 
^ and how much it varies in different soils. In the fifth column it is 
four times as great as in the first and second. 

The quantity present in the first two columns — l-6th of a per 
cent., or one pound in 500 lbs. of soil — ^appears very small when 
compared with the whole soil, and yet it proves tobelarge when wo 
come to calculate how much an acre of soil will contain, and how 
* much a crop of com will «arry off from that acre. A square 
yard of soil, twelve inches deep, will weigh about 700 lbs., so that 
ibis extent of soil will contain lbs. of silica soluble in acids, 
which amounts to 6,700 lbs. in an acre ! 

The straw of our grain crops leaves, on an average, less than 
five per cent, of ash, of which less than one-half usually consists 
of silica, and a crop of straw rarely exceeds 3,000 lbs. per im- 
perial acre. Tf we take these numbers as tolerable approxima- 
tions, the quantity of silica carried off by a crop of straw 
amounts to 76 lbs. per acre, while the silica soluble in acids, 
and which it is believed plants can take up, amounts, as above, 
to 6,700 lbs. Or this silica will alone supply the wants of 900 
cr^s of com- 

The soil in the fifth column contains four times as much, or it 
would provide silica for 3,600 crops J 

3®. If the insoluble portion of the soil be w^ashed with water, 
*to free it from siliceous sand, and* the finer or clayey part be 
collected and fused with carbonate of soda, and then treated 
with muriatic acid, a large portion of silica, in light white flocks, 
will remain behind ; white the solution will pontain alumina, lime, 
magnesia, and perhaps potash and soda, with which the silica 
h^ been combined in the soil. This portion of the silica of the 
soil is veiy large, and sometimes forms nearly one-half of its 
whole weight. In the form of silicates insoluble in muriatic acid, 
therefore, the soil contains an enormous quantity of silica. 

There can be no doubt that the roots of our corn-crops are 
capable of taldng up and appropriating that portion of tho 
sihea of the soil which is soluble in water, but it may be doubted 
by some if that which is taken up by acids, and especially if that 
which acids leave undissolved, is capable of supplying the wants 
of our growing crops. 

I will not offer here any of those theoretical considerations 
which induce chemists and physiologists to believe that both the 
siheates which are soluble and those which are insoluble in acids 
are really a source of mineral nourishment to the plant. 

An appeal to experiment will be much more satisfactoiy to 
the ppctical man. 

Wiegman and Polstorf^ took fine white quartz sand, burned it 
■* Ueber die Unorganisclien Bestundtherle der Pflanzen- Braunschweig. 1842. 
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to destroy any organic matter it might contain, digested it for six- 
teen hours in strong nitro-muriatic acid, and then washed it with 
distilled water. Everything soluble being thus removed, seeds 
of dififerent kinds, barley, oats, buckwheat, vetch, clover, and 
tobacco were sown in it, and watered with distilled water. They 
all grew and came to a greater or less height. The ash left by 
separate portions of the seeds and plants, when full ^own, was 
determined and anal}sed. In the following table 1 have put 
together their comparative results, in so far as the silica is con- 
cerned, as well as the height to which the plants liad arrived 
when they were gathered : — 



BlfalGHT. 

SILICi IN THE \SH 1 
^ OfthB*3tta or the Plant ^ 

SILICA 

badlncreoeed 

Barley, . . . 

Inehfia 

15 

0.034 

0.355 

Tirnis 

10 

Oats, • . • i 

> 18 

0.064 

' 0.354 

H 

Bnckwliea^ 

18 

0.004 

0.075 

18 

Vetch, » . . 

10 

0.013 

0.135 

10 

Clover, . , . 

H 

0.000 

0 091 

10 

Tobacco, . . 

1 

sr 

1 

0.001 

0.519 

1 

500 


Thus it appears that, from quartz sand, after it has been 
digested in strong acids, jdants are able to extract silica as well 
as other kinds of inorganic nourishment, to which, in the above 
table, I have not alluded. The sand in which the plants had 
grown, was found, upon analysis, to contain 97-9 per cent, of pure 
silica, the remainder consisting of potash, lime, magnesia, alu- 
mina, and oxide of iron. 

From this experiment, therefore, wo arc justified in conclud- 
ing that plants are capable of decomposing and extracting silica 
even from those silicates in the soil which are not attacked by 
acids. How much more easily may they dx** compose and appro- 
priate the constituents of those silicates whicli are capable of being 
decomposed and dissolved by acid^ ! 

Nor is it in virtue of any mysterious power that this decom- 
position is effected. The prolonged action of water containing 
carbonic acid, slowly decomposes e\en the most refractory sili- 
cates. The ^vater in the soil is more or loss charged with this 
carbonic acid — ^the decaying vegetable matter of the soil pro- 
duces it, and the roots of living plants give it oS—bo that a 
simple chemical action is sufiBcient to explain how the plant can 
obtain food from such uuproipising materials. 

It is an important conclusion, tnerefore, for practical agrir^iil- 
ture, that the silica, which is so necessary to the growth of our 
jftixcR and hay crops, abounds so much in neaily all our soils, and 
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in a skite in which, the roots of plants can more car readily 
take it hp. It satisfies ns in remrd to three points.^ 
dr As to where and how the plants obtain their silica. 
h That, in ffeneral^ it cannot be necessary to add silica in any 
fbm as a mannre to the soil, and, therefore, that — 

c The broad assertions of those who say that guano or bones 
idiotild always be mixed with silicate of potass or soda, and who 
ascribe certain alleged failures of these manures to the absence 
of such sificates— &at these assertions are hastily made and are 
not to be depended upon. I believe there are very few soils 
indeed, which, if properly treated otherwise^ will refuse to yield 
good crops luerdy because a soluble silicate has not been added 
to them. . — ^ 

vm. OP THE UisE OP SIliICArB OP soni AS A MANURE. 

Is the use of silicate of potash or soda, then, not to be recom- 
mended ? Are there no circumstances under which it may prove 
profitable to the practical man! These are questions which, 
notwithstanding what has been said in the preceding article, it 
would be premature to answer in the negative. 

Soils which contain thousands of pounds of potash and soda in 
a state of chemical combination, from which plants can obtain it 
by degrees, are yet often rendered more productive by the addi- 
tion of a few cwts. of wood-ashes or common salt, from which the 
plants can obtain alkaline matter without delay. It may be so, 
therefore, with the silicates. 

There is only one legitimate purpose, however, for which a sili- 
cate should be added to the soil — ^it is to supply silica to the 
plant. We ought not to add silicates for the purpose of supply- 
mg alkaline or earthy matter, unless some question of economy 
interferes. We use wood-ashes which contain silicates, because 
it is cheaper to add potash in this than in any other form. 

^ There is only one evidence, therefore, that the addition of a 
silicate has done good to our com crop — ^it must have given moro 
silica, and consequently, as it is believed, more strength to the 
straw'. T^t the crop has been generally improved, that it is 
more luxuriant and thriving, or even that it yields a larger 
return of com, vrill not be a proof of the virtue of the silicate. The 
effect may result from the action of the potash or the soda it con- 
tains, and the use of these alone might liave produced the same 
effect. ^ 

Oats grown upon a mossy soil are soft and dull in the straw, 
and I have found such straw to be deficient in silica. Wheat 
growing rankly upon a moist soil, and in a moist season, or a 
h^vy thickly growing crop of barley, are apt to be laid by the 
windi or to fall down under the weight of ihe ear. The straw 
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is too feeble in all these cases, and it has been said that the use 
of silicates would abate the e^. Lampadius found the growth 
of wheat and rye to be grea% promoted by tibe use of a soluble 
silicate of pota^ but the alkali might be the cause of the effect 
observed, and no other experiments of an accurate kind have yet 
been made. The late Mr Oliver of Lochend applied silicate of 
soda, at my suggestion, to his corn crop last year, but his unfoiv 
tunate death prevented the results from being observed. 

It is still an open question, then, whether or not we have it in our 
power, at our pleasure, to strengthen the straw of our com plants 
— ^whether it wotdd be useful to apply the soluble silicates to all 
soils — ^whether there are any to wmch they may be applied with 
advantage and profit as an ordinary manure. 

Irrespective of theory, it is important to determine this point. 
There are certain practical evils which it is desirable to over- 
come ; will the use of silicates overcome them ! Theory does her 
part best by practice, when, instead of boldly pronouncing upon 
doubtful points, she suggests experiments by which they are likely 
to be cleared up. It is a fair subject for trial, therefore, which 
I hope some of our skilful experimental farmers will take up. 
Silicate of soda may now be had of the Messrs Turnbulls of Glas- 
gow, at 12s. a cwt. Mr Campbell of Craigie has some patches 
on trial. I hope others will follow his example. To eliminate 
the effect of the soda from the experiment, three experimental 
patches ought to be chosen in duplico^ or tripUcoie, Thus : — 


Nothing. 

One cwt. of Silicate 
of Soda. 

One cwt of Carbonate 
of Soda. 

One cwfe. of Carbonate 
of Soda. 

Nothing. 

One cwt. of Silicate. 

One cwt. of Silicate. 

One cwt. of Carbonate. 

A 

Nothing. 


Not only should observations be made as to the rapidity and 
luxuriance of growth and to the strength of the straw, but an 
average sample of each of the straws should be analysed, for the 
purpose of ascertaining whether any more silica has res^y been 
taken up by the one j^rt of the crop than by the other. Such 
experiments as these will, in a year or two, settle the point, and 
will free the practical man from the necesmty of relying upon, or 
being guided by, the mere opinions and hypotheses of meoretical 
chemists. 

In the preceding article I have alluded to an opinion which is 
causing hesitation among some of the members of the Association 
who have written to me on the subject^ and is eausmg them to 
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doubt the propriety of using either guano or bones as a manure 
for their com crops, ^without an adurixture of a silicate of potash 
or soda. 

Now, in reference to such an opinion as this, it is of importance 
to understand clearly, which very few yet do, the precise duty 
which scientific chemistry owes to practical agriculture. Were 
it the duty of chemistry to provide for the farmer a manure which 
should grow him any crop he chooses upon any soil, or upon any 
substitute for a soil, then, no doubt, a silicate would be a neces- 
sary ingredient of such a manure. But such is not the object of 
chemistry in reference to this branch of agriculture. It is a moi e 
complicated and difficult one. ‘‘ Upon a given soil, and under 
a given mode of treatment, what must I add to raise a given 
crop at the cheapest rate V That is the economical (question 
which the farmer is entitled to ask of the scientific chemist.^ ^ It 
will not do in reply to put into his hands a universal medicine 
which shall make every crop grow, sow it when ho may. That 
may be more expensive than is necessary. It may contain 
substances which already abound in the soil in a form in which 
the plants can easily absorb them, and to add which is thereforo 
clearly a waste of money. 

Now as silicates abound to such an extent in the soil, as there 
are only a few bases in which crops really seem to languish, or to 
be subject to disease or casualty, because of the absence of silica, 
we ought to pause before we expend artificial silicates upon what 
may prove an ungrateful soil. Let their value be tried by a 
succession of careful experiments, and then the farmer will either 
he saved from such an expenditure of money, or he will be justi- 
fied in laying it out on such manures by the reasonable hope of a 
fair return. C5aution and economy must attend our steps in 
scientific farming, if we are to make a sure and steady progress. 

Much evil has already arisen from confounding what is merely 
probable with what has been proved to be true, and from 
announcing both as equally certain. It is prolahU that upon 
certain soils the use of siHcates may be beneficial to outr com 
crop. Experiments, therefore, ought to be tried with them. It 
has not been proned that they wifi really improve the crop upon 
any soil, and, therefore, they ought not, as yst, to be mixed with 
the guano, the bones, or the other manures which are to bo 
applied to all our soils, indiscriminately. 


IX.— or THE COMPOSITION OP THE SLAG OF THE IEOH TUEHAOES AND ITS 
USE Ah A MAXURE. 

Mr Houston of Johnston Castle has lately recalled my atten- 
tion to the slag of the iron-smelting furnaces, and its capability 
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of being 6m;^loyed as a manure. It is well known that, in smelts 
ing our clay iron-ores, a considerable quantity of lime is employed, 
with which the earthy matter of the ore forms in the fuimace the 
grey or blue slag which is employed in many parts of the country 
in mending our roads. This slag, if it could be readily reduced 
to powder, should be an excellent addition to the soil in localities 
where lime is scarce or high in price. 

With tho view of ascertaining how much lime such slags con- 
tain, some specimens were sent to the laboratory of the Associa- 
tion, by Mr Houston, and were analysed by my assistant, (Mr 
Cameron.) They were found to consist of — 

liiniG, • • • . . 39.417 

Alagnc^ . • • . 2.75 

Alumina, .... 25.36 

Silica, 32.19 

99.77 

or, eveiy 100 lbs. of this slag contains about forty lbs. of lime. 
Pure limestone contains only 44 per cent, of lime, so that this slag 
is about as rich in lime as most of our common limestones, and 6.1 
the most of the marls, e\en of the shell-marls, which we apply 
to the land. 

In my published ^^Lectu,res on Agricultural GJiemistrg^ p. 608, 1 
had suggested the use of these slags as an application to the land, 
especimiy to peaty and moorish soils, upon which lime is known 
to be productive of much good. Tho result of the above analysis 
confirms that suggestion, and shews distinctly fche^ amount of 
advantage which "may be derived from the application, and the 
amount of loss which is undergone by the neglect and waste of 
this slag. 

There are some localities where its profitable employment is 
distinctly indicated, as in the neighbourhood of Muirldrk, where 
the iron furnaces border upon the moor, and heaps of slag are 
wasted upon the unthankful sx^ream, which would at once solidify 
and fertilize Uie adjoining heath and moss. 

I have said that, if it could be readily reduced to powder, it 
might be beneficially applied. Of course tho effect aud benefit 
will be greater the finer the powder to which it can be reduced. 
It is often very brittle, and, therefore, easily crushed, though it is 
not unfrequently hard enough to make an excellent road metal* 
Mr Houston has found that, if allowed to 1 ^ into water as it 
flows from the furnace it becomes very friable, and may be 
crushed for a shilling a ton. 

As a question of economy, however, there are tw'o points slill 
to whiph the attention of tho practical man will naturally be 
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drawn* Is it on the whole as cheap as quicklime, and will it act 
or answer as well I 

1®, QuieUinie, (lime-shells,) as it is obtained at the kiln, con- 
tains at least twice as much lime as an equal weight of the slag. 
Suppose, therefore, a ton of crushed clay to cost only Is. Gd., as 
much lime as is contained in a ton of shells would, in the form of 
dag, cost .3s. Suppose the ton of lime to cost 5s., and take the 
cost of cartage at 6d. a ton per mile, then the one or the other 
will be cheaper according as the cartage is longer or shorter. 
Thus a ton of lime in the two forms will cost respectively, 

At the works Carted from the dibtaiice of 

or kiln. 2 mdes. 4 miles. 6 miles. 


In the form of 3s. fis. 7s. 98. 

In the foim of • •••••* 58* 66. 7s. 8s. 


each mile, adding Is. a ton to the cost of lime in the shape 
of slag, and only 6d. a ton in the form of shells ; so that the 
expense of the slag, when brought two miles, is as great as that of 
quicklime brought from the samf distance, and beyond this is 
greater, though the first cost is so different. But, 

2^ When it is applied, will the lime contained in the slag be 
equal in efficacy with that which is applied in the state of quick- 
lime ? On this point it is to be observed, 

a That its immediate effect will be less. The caustic property 
of the burned lime enables it to act with more energy in decom- 

O organic and inorganic substances in the soil. It will, 
)re, produce a more sensible or directly visible effect, and 
thus, in many cases, ought to be preferred. 

h IBefore it can be useful to the plant, the slag must undergo 
decomposition. The carbonic or other acids, produced in the 
soil by th^ decaying vegetable matter, must convert the lime into 
carbonate, or bring it into some other form of combination in 
which it can more easily become available in feeding and prepaid 
ing food for the plant. In peaty soili^ and such as are ricn in 
vegetable matter, this decomposition will take place vtith greater 
rapidity, and hence its greater fitness as an application to such 
soils. Its action, however, will generally be more slow even than 
that of shell marl, but its effects will, of course, be more permanent. 

c As the silicate of lime in the slag undergoes decomposition 
in the soil, the silica it contains will be liberated in a compara- 
tively soluble state. This, in the opinion of some, is a circumstance 
of considerable importance. Silica is necessary, especially to our 
com crops, and, therefore, anything which wiU supply it to the 
plant in a soluble state is supposed to possess much virtue as an 
application to the land. I nave already, in a preceding article, 
shewn how plentiful a supply of soluble sfficates most of our soils 
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contain. Still a soil may l^e comparatively poor in those forms 
or compounds of silica which readily yield to the plant this neces- 
sary ingredient. Peaty soils, which give a feeble straw to the 
oal^ may be in this condition — and a part of the benefit which 
the crushed sla^ is fitted to render to such soils may be 
theoretically ascribed to the abundance of silica it may yield to 
the growing com. I would not wish, however, to base my re- 
commendation of its emplojment as an economical application to 
our fields on any other fact than the quantity of lime it contains. 
The application of lime alone to the land gives a stronger, 
smoother, and healthier straw. In the present state of our 
experirximtal knowledge, therefore, all we can, 1 think, with safety 
say, is, that the presence of the silica in'the slag will do no other 
harm than to re^rd the action of the lime it contains, but that 
it is uncertain if it will do any good, and, therefore, that, in 
estimating its actual worth to the land, no money-value should 
as yet be placed upon the presence of this ingredient. 

X. — or BUBNED SHELL-SAKD AS A MAKUBB. 

The value of shell-sand for agricultural purposes has long been 
recognised. Where it is scattered by the sea-winds over the 
shores of the western isles, it surrounds them with a beautiful 
edging of ^een, and when it is artificially applied, either to grass 
or arable land, it is almost uniformly beneficial. 

It is a rule which applies to almost every kind of manure, that 
the more minute the state of division in which it can be laid upon 
the land, the more sensible and immediate are its effects. One 
of the great benefits which result from the burning of lime con- 
sists in the minute state of division to which it falls when it is 
slaked. After slaked lime has been exposed to the air for a 
length of time, it returns to the same chemical condition of car- 
bonate of lime in which it existed in the native rock. But its 
mechanical state is different. It is in the state of an exceed- 
ingly fine powder, which can readily be spread over a large sur- 
face, can be intimately mixed with the soil, and can readily be 
made to undergo farther chemical changes in the soil. 

The shell-sand of our coasts is often obtained in the state of 
a fine powder. In that form it acts better, and the same wmght 
goes farther. But none of it is so fine as the powder to wmch 
Slaked lime falls. It has, therefore, occurred to !many that 
this shell-sand might he rendered more valuable' by a partial 
burning. Shells readily fall to powder when heated ; and, there- 
fore, they could be so much burned as readily to crumble at a 
much less cost than an equal weight of limestone. 

The shell-sand which is collected on our coasts contains a 



110 


ON A Nrw TAn^'riY of BABJliT. 


Taridrble proportion of sea-sand. This sometimes is as little as 
S or 10, but at other times it amounts to as mueh as 50 or 
60 per cent, of its whole weight. This variation will, of course, 
affect its value as a manure in whatever state it is applied. 

In consequence of this admixture of sand among the shdls, it 
will unavoidably happen, during the burning of them, that, in 
those parts of the nre or kihoL where the heat is greatest, a por- 
tion oif the sand and liihe will occasionally melt together, and 
form a silicate of Ume^ having some resemblance to the silicate 
of lime which exists in the clay of the iron furnaces described in 
the preceding article. So much of the lime as has thus been 
converted into silicate, will, ot course, be less immediate in its 
action upon the soil, though it will be by no means without an 
ultimate good effect, W'hen mixed with the soil, it wdll by 
degrees be re-convertod into carbonate, and will at the same time 
liberate a portion of silica in that soluble state in which, in some 
soils, it may possibly promote the growth of the corn crop and 
strengthen the straw. 

Tius roasting or burning of the shell-sand has been tried with 
success in Cornwall. By burning, it has been found to become 
so brittle os easily to be reduced to a fine powder, and iiji this 
powdery^ state it has produced on several farms a marked 
increase in the crops of roots and corn. This was, of course, to 
be expected, especially on cold undrained lands, and such as were 
naturally poor in lime. The native shell-sand would have pro- 
duced the same effects in a less marked degree. Ordinary lime- 
shells, newly fallen or slaked, would have produced a fully equal 
effect. Ti^ method of burning the shell-sand, therefore, though 
it greatly improves it, does not give it virtues which other lime 
does not possess. 


ON A NEW VARIETY OP BARLEY. 

By the Rev, Jauss Noble, St Madoes, Pertlisliire. 

In the end of July 1838 I observed a single ear of barley in 
a field of the Dunlop species, which, from its marked difference 
from those around it, and also irom any that I examined in the 
neighbouring fields, I supposed might turn out to be a ndil> 
species. Accordingly I mp*ked its position, and when it was 
ripe, secured it. Li 1839 it was sown in a border of the garden, 
and from the produce retaining all the peonliarities of the origi- 
nal ear, md also W the unusual length, stifl&iess, and brightness 
01 the straw, I felt no doubt that my first supposition was well 
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fotinded. The produce of 1839 (about a handful) was sown in 
1840, and the result was a small sheaf. This yielded nearly a 
lippy, which, being sown in 1841, produced thirteen large sheaves, 
that, when thrashed, produced not quite a bushel. In 1842, as 
the produce of the bushel, I had about two quarters, not highly 
cleaned, but fit for seed. I was now persuaded, from the quan- 
tity returned in proportion to what was sown, (taking at the 
same time into consideration the quantity and the quality of the 
land where it was sown,) and also from the excellent tillering 
character of the barley, and the length and stififoess of the straw, 
that, while it was a mio ^ it would also turn out to bo a 
variety. And, accordingly, in 1843, I sowed the whole produce 
of 1842 in a field, w’hich, in my ordinary rotation of cropping, 
was designed for barley — ^the previous crop had been wheat after 
potatoes, and there was no manure given to tho barley. At the 
same time and in the same field there was sown a proportion of 
early English barley, mainly for the purpose of ascertaining the 
comparative earliness of the two varieties, though I had in view 
also the comparative productiveness. The result was that, in 
point of earliness, the English had the advantage by three or four 
days, but in point of productiveness the new variety had a much 
greater advantage, being at the rate of eleven boUs or sixty-six 
bushels per acre, while the rate of the English was not more than 
seven and a half bolls, or forty-five bushels, per acre. Those 
persons in the neighbourhood who saw the crop while growing in 
1843, were so satisfied with its superiority in every respect, that 
all that I had to spare for seed was eagerly sought after ; and I 
now find, from the testimony of those who made the trial of it 
and have proved it, that its high productive qualities as indicated 
in previous years have been fully maintained. One gentleman, 
viz., Mr John Eannie, Inchyra House, in this neighbourhood, sowed 
two acres seventeen falls Scotch, with a quarter of the new variety, 
and having thrashed the produce, he informs me that it is fully 
twenty-eight bolls, being at the rate of nearly fourteen bolls, of six 
bushels each, per acre, Mr Young, Oaimie Mill, on the estate of 
Pitfour, also in this neighbourhood, whose judgment in a matter of 
this kind is entitled to the highest respect, states to me generally 
that he is satisfied it will prove a valuable variety, particularly 
for light soil, and that, ha^g himself sown six bushels of it, his 
return, in point both of quantity and quality, is much superior to 
that of the early English variety sown in the same field. In 
quantity he says that he has eleven bolls per acre. Bobert 
Webster, Esq., of Balruddeay, near Dundee, sowed a quarter of 
it, and he informs me that its superiority in his field had been 
obvious throughout the whole season, and though not yet thradied, 
to shew how much satisfied he was with it, he said he wished 
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that he had had his whole field sown with it ” There are several 
other persons who sowed it, from whom I have not as yet 
obtained any report ; but I have reason to believe that there 
is not any one among them who is not persuaded that it is a 
valuable variety. 

Distinistiiie CharacUristiGB . — ^The distinctive characteristics of 
this new species of barley are these: — (1.) Up to the time of 
ripening, the skin maintains a glosi^ whiteness without the 
slightest streak of brown, while all our other varieties are 
marked by more or less of a brown tinge, the ridges of the grain 
being unuormly streaked with a brown line. (2.) A second 
peculiarity is to be found in the brighter colour and greater 
strength of the straw than in the common varieties. (3.) And 
a third peculiarity is to be seen in the greater distance of Ihe 
grains from one another on the ear than in the ordinary varieties, 
so that an ear of the new variety with twelve grains on each side, 
will be found fully three quariers of an inch longer than one 
with the same number of grains of either the Chevalier or early 
English kind. 

Ai^ocmtageB . — ^The B/uperior proAadimmBB of the new variety 
is its most obvious and strongest recommendation, but for light 
soils especially ike length of its straw must render it advanta- 
geous. Its tillering^ properties ought not be overlooked ; and, 
particularly for moist dl^ricts, where barley is apt to sprout 
suddenly after being in the stook, the distance at which the grains 
are placed from one another in the ear may be regarded as a 
valuable qu^fication, inasmuch as moisture will not obtain such 
a ready resting-place, nor be so long retained as in a more com- 
pactly constructed ear. 
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COMMUNICATION FROM THE BOARD OP TRADE IN REGARD TO 
THE EPIDEMIC IN CATTLE. 

Office op Co^^mittbe op Privy Council for Trade, , 
Whitehall, 29eA July 3845. 

SiH, — With reference to the correspondence which has taken 
place with you on the subject of the epidemic disease said to be 
raging among cattle on the Continent, I am directed by the Lords 
of the Committee of Privy Council for Trade to transmit to you, 
for the information of the Highland and Agricultural Society of 
Scotland, the copy of a EepoiJ which has been received from Mr 
Consul Yeames, at Odessa, upon this subject. — I am, Sir, your 
obedient servant, J. Macgregor. 

Sir Charles Gordon. 

Odessa, Ajml 1845. 

My Lord, — I have the honour of acknowledging the receipt, on 
the 20th ultimo, by a sailing vessel from Constantinople, of Mr 
Bidweffs dispatch consular, No. 2, of the 28th of Januaiy, con- 
taining the copy of a letter from the Board of Trade relative to a 
disease now prevalent among cattle, and whereby I am com- 
manded by your Lordship to famish all tho information that 1 
can obtain on the subject. 

This distemper, having caused an immense loss of homed cattle 
in southern Bussia, was mentioned by me in my dispatch con- 
sular, No. 7, of 28th Febmary. I had there to lament the dearth 
of scientific observation and of authenticated facts, both wanted 
to throw light on the nature and extent of the calamity ; and 
though my inquiries had not been discontinued, I have, since 
the duty has been specially imposed on me, felt more pressingly 
urged ; yet I have reason to fear that 1 am still insufficiently 
provided with materials for a satisfactory account, and such as 
may be expected. 

There are few veterinary surgeons in this part of the empire to 
bo usefully consulted. The Agricultuml Society, (Societe deTEco- 
nomie Burale,) founded in Odessa with funds from government, has 
been strangely and culpably neglectful of this matter, though of 
vital importance to the country; for the bullock is here the only 
power employed in culture and in the carriage of produce. Nor 
have my applications, both in person and hy letter, dated the 
27th March, to General Federo^ the Governor of Bessarabia, and 
acting Govemor-Genei'al of New Russia, been hitherto more pro- 
ductive, though his Excellency politely met my inquiries with ]gro- 
mises to endeavoiur to satisfy them. My questions bore particu- 
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larly upon two points, Isif, On the progress of the contagion or 
epidemie, its course and direction ; %dly^ On the mortality com- 
pared with the stochs of certain districts. 

Fearing further delay, I now venture to lay before your Lord- 
ship the information, however imperfect, that I have obtained, 
chiefly from private gentlemen holding estates in diflerent parts 
of the country, as well as from persons who, like myself, have 
boon seeking it in various ways. 

®he disease has been called the Cattle or Siberian Plague. The 
grey-boloured breed, alone indigenous upon these steppes, is 
thought to be particularly subject to it, ‘and many persons are 
as«?ured that this country is never entirely free from it, though 
it may remain unnoticed during a long time, while inactive and 
restricted to obscure parts. 

Under certain circumstances, some of which may be explained, 
the disease acquires great intensity^ and, becoming violently con- 
tagious, spreads throughout the country. Thus, in 1S29, an 
immense numbeh of bullocks, accumulated beyond the Pruth, for 
the use of the Bussian army in the war against Turkey, having 
perished from starvation through mismanagement, the cattlo- 
pli^^e immediately ensued. The mortality in the principalities 
rdone, dnritig the autumn of that year, exceeded 200,000 head ; 
the entire stocks in Bessarabia were destroyed ; and the provinces 
northward became infected, and suffered enormous losses. In 
1837 the same disease again broke out, and caused a similai* 
destruction of cattle throughout these parts. It is believed to 
have thou first appeared in the Bondjak in Lower Bessarabia, 
where many thousand draught bullocks had been long detained 
trithdut pastur^ or other sufficient food around the salt lakes 
that are adminSbrated by government. 

In 184*2 and 1843 the disease ravaged the Tchemamov countiy, 
to which it was confined, by severe measures on the Don and at 
Taman preventing all communication. No antecedent causes 
were there known, nor can any be assigned for the present out- 
break, which was first observed in August last. Its original seat 
is believed to be Bessarabia, though the people of that province 
Niy the contagion was brought to thein from Galicia, an opinion 
probably erroneous. 

In 1829 the disease was first noticed in August, and it con- 
tinued till nearly the approach of the foHowhig summer. In 1837 
it began in September and lasted till JSiIay* The autumns of 
those years were veiy damp, and the winters remarkably severe. 
Last autumn w'as exceedingly dry, and the winter moderate, 
though long. The seasons and the temperature seem in no way 
whatever to affect the intensity or duration of this destructive 
dic'Odee. That it is supremely contagious, is univeisaUy believed ; 
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but phenomena &imilar to those of the cholera have been observed, 
which seem to give it tlie character also of an epidemic. 

Tho following description of the symptoms and course of the 
disease I believe to be very Correct. It was given to me by an 
intelligent proprietor, and it has been confirmed to me by the 
evidence of many others. 

The infected animal loses its appetite, and ceases to ruminate. 
It remains long motionless on its legs, which seem to be stiffened. 
The ears are cold and pendant; later, the e\es begin to water, 
and a slimy foam drops from the mouth. The beast becomes 
agitated, lying down and getting up often ; little thirst ; and the 
hair along the back is brisUed up. At length, too weak to rise, 
it remains upon the ground moaning, the flanks heaving quickly, 
and with every appearance of cruel sufferings, that end in death. 
In mobt ca«ies a dysentery, preceded by constipation, comes bn 
at the second period of the disorder, with evacuations exceedingly 
offensive. The constipation does in some cases, however, continue 
to the end. On bodies being opened after death, alimeiits are 
discovered in the stomach and intestines agglomerated into a 
hardened mass, all the viscera in a state of high inflammation, 
and in some individuals a sanguine congestion towards the head, 
with the skin reddened by blood. The same authority states 
that the more vigorous animals are generally the first to be 
attacked, and that almost all of them die, whereas the weaker 
often recover. Cows, calves, and oxen, become infected with- 
out distinction of age; some sink under the disease Vnthm 
the first forty-eight hours, others on the third, fourth, or fifth 
day. The convalescence of the animals that recover lasts from 
twelve to fifteen days ; during the first thi'ee or four they remain 
recumbent, without the power of rising. The cows that recover 
always lose their calves by abortion, and it is added that coWs 
of an infected herd, without having sickened themselves, generally 
lose their calves also in the same manner. I have the honour of 
transmitting enclosed the translation of another account published 
in Russia by a German farrier in the service of this government, 
which contains a far more detailed description of the syunptoms 
and pre^ess of this disease ; but though I have heard no parib 
objected to by the experienced here, it is snspected to be the 
romtlt of observations made elsewhere rather than in this 
eountily. 

With respect to the medical treatment practised and recom- 
mended here, a great many modes hate been cried up, of none 
of which the benefit is sufficiently authenticated to authorise 
their enumeration ; and 1 have heard sensible and experienced 
men declare that the acuteness of the malady defies all remedies 
tin now known. I presume, however, to make mention of oho 
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of a yery simple ctaracter that many assert has been found avail- 
ing at the very first stage of the disorder, namely, a decoction of 
lintseed, first ground into a eoarbe flour, boiled in water with some 
nitre. The patient is to swallow a bottle of this in the morning 
and another at night, intestinal injections of the same being made 
in cases of costiveness. 


The measures upon w’hich all opinions agree are those that 
have in view the preservation from contagion. For this pur- 
pose the government of Austria has forbidden, since many 
months, the passage of Russian cattle across her frontiers. The 
Russian government took similar precautions upon the Don in 
1842 and 1843, and the order is now everywhere enforced, that 


the dead bodies of infected cattle are to be buried immediately, 
and without subtracting the hides or any other part of them. 
So great is thought to be the contagious power of the cattle- 
plague, that dogs feeding on carrion may, it is said, convey the 
infection, as likewise herdsmen, by cairying along with them 
mephytic effluvia in their clothes. With greater reason is the 

S ound considered to be contagious over which diseased cattle 
*ve passed, and even ponds and wells where they have been 
watered, on the surface of which the mucous discharges float 
like an oily substance. That cattle may bo preserved from in- 
fection by the prevention of all dangerous contact has been 
proved in several instances known to myself, and I am told fur- 
ther, that on the separation of tho sick from each other recoveries 
become more frequent. 

I am intimate with a gentleman who holds a small estate near 
Akerman in Bessarabia, his lands resting by two sides on the 
Leinan of the Dniester and the sea. He was the more easily 
enabled to shut out communication with all stray cattle, in cons^ 
quence of which his own stock was entirely saved, while that in 
the immediate neighbourhood nearly all perished ; for in no other 
part of the country tos the disease more violent. 

I am acqua^pted with another person, with a large estate in the 
g)veniment of Gherson, who escaped loss by similar precautions. 
Previously to the breaking out of the disease, he had sold produce 
to be taken away by the purchasers, and rather than allow 
strange buDocks to come upon his grounds, he voluntarily under- 
took the labour and expense of the delivery upon an assigned 
and distant spot. I know a dfetriet in the Taurida that was 
entirely free from the disease till two yoke of oxen came with 
goo^ from a distant quarter to the estate of a lady. It broke 
out there a few days after, upon which the neighbouring proprie- 
tors, with the consent of aU parties, instituted measures by wMch 
ww confined to that one place, where it soon wore itself out. 
ikese instances, and many similar, bear upon the power of con- 
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iagion, but there are others equally notorious, from which the 
same inferences cannot he drawn. An estate of 15,000 acres, 
about twelve miles from Odessa, was divided last year between 
three brothers. The sliare upon the high road was early infected, 
and of 85 head of horned cattle 82 quickly perished. The 
second share was not immediately attacked; for the disease 
went round and destroyed 800 in a Bulgarian colony, and a 
great number in other estates close to the back of it ; and it was 
not till two months latcjp that the infection reached that share, 
and carried off 2-5 beasts out of 80. But, strange to say, 
the third share has entirely escaped to the present day, though 
contiguous, and no precautions were taken in either case against 
communication, and its produce was carried to market without 
interruption. In the district of Yampol in Podolia, a large 
\illage upon one side of a small rivulet escaped infection, while 
another closely opposite lost its whole stock ; and a third village, 
on the same side as the healthy one, and only a short distance 
lower down, was equally unfortunate. The disease sometimes 
seems to pursue a capricious course. It will also advance upon 
a direct track without spreading infection laterally ; thus, it will 
ravage one-half of a ^ illage and leave the other tree. It will then 
make a circuit, returning and attacking places that had remained 
uninjured. It will likewise come back to the same place twice 
or thrice. I have heard persons say that they lost their strong 
working bullocks, then their cows and calves, at different 
periods. 

To trace the course of the disease upon the map, however desir- 
able, cannot bo attempted with any assurance, in the absence of 
official authority. I have said, and it is generally believed, that 
this time it originated in Bessarabia, whence, probably, it spread 
through the government of Podolia and Cherson, and then to Kiev 
and Volhynia. It is reported to have reached Mohilov, and that 
the central provinces of Karkoff and Poltava have not escaped 
the same infliction. In this latitude the infection has not extend- 
ed so far eastward. The government of Ekatherinslov has only 
been partially affected, and the Vicc-con'^ul at Taganrog tells me 
that it has not been spoken of on the Don since 1843. 

It is with still greater hesitation that 1 may speak of the 
extent of the mortality. On the one hand there may bo exaggera- 
tion in private opinion ; and on the other, were official returns 
even made known, they must be accepted with equal caution ; 
for functionaries in Bussia, by an instinctive policy, always atten- 
uate the amount of public disasters, if by necessity they are con- 
fessed. For this reason no more than occasional hints are to be 
found in the provincial journals even of the existence of this dis- 
ease in the shape of a farrier’s prescription, yet I am assured that 
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ilie loss in Bessarabia by the end of last year was repoiied to be 
180,000 head of cattle, and that since it has amounted to one- 
Judf of the whole stock. In the government of Cherson, in which 
ibis town is seated, the loss at the present day is estimated at 
ope-third, which is confirmed to me by many proprietors. In 
two lar^ estates on the Dnieper, the property of Count Woroi> 
sow, it is said that not less than 12,000 head have perished, of 
whi^ 4,000 belonged to the lord, and the remainder to the pefi- 
fiants. ^ In the Taluya estate of General Leon Vlarishken, the 
mortality exceeds 6,000 beasts. The head groom of the General 
had a choice herd of 50 mi’ch cows, all of which have died, with 
the exception of one cow that lost its calf by abortion. A gen- 
tleman in the vicinity prided himself in the possession of a herd 
of 240 beasts of a coloured and foreign breed, and all of them 
have been carried off. Of similar instances in farther districts I 
shall venture to say nothing; but tho number of cattle swept 
away throughout the country must be enormous. It is signified 
by the raised rates of carriage, and great difficulties are antici- 
pated in aU field labour. The prices of cattle laa\e, however, not 
augmented ; for no purchasers arc yet bold enough to come for- 
ward. 

In condaffing this report, I am happy to be enabled to infoiin 
your Lordshi|> that this most destructive disease is at present 
gmicrally subsiding. Bessarabia is declared to be nearly free of 
it, and this neighbourhood is so entirely. 

I presume to add that, on now referring to hooks, I find that 
the disease I have been endeavouring to describe seems to be 
identical with the murrain, that malignant epidtemic which, 
duihig ages, has at different times ravaged various parts of 
Europe, with qfmptoms possibly modified by local causes.— I 
have, i:c. &e. (Signed) Jamjes Yearxes. 



Description of ike Gaith-Plague, « Pestis Bourn.’’ 

From the lime of infection to the appearance of the first symp- 
toms of t^ disea^, six or eight days generally elapse, and very 
ra^y IS thecontagion so strong that the symptoms appear two davs 
only after ^t time. In ordinaij cases, little alteration is to bo 
diwoyered in the infected animals for the first three or four days • 
and ite appetite even is rarely affected within that time. On the 
sev^ih or eighth day only some febrile symptoms seen, such 
aa the rising of tho hair along the back, a gr4t sensibility of 
au unusual indolence, w^kness in the limbs, and 
ggering motions. Later, a dragging of the limbs, yawning, 
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and grinding of the teeth, with loud bellowing at times, and 
uneasiness. Soon after, greater signs of fever ensue — ^the nose 
and mouth become dry, the eyes dim, and the wWtes redden. 
Further on, rumination and Ecking of the face become languid 
and rare. Oows partly lose their milk, and a cough completes 
the full proof of the presence of the destructive malady. 

^ This proof of the disease manifests itself on the seventh or 
eighth day, and, rarely waiting the eleventh or twelfth day after 
infection, is followed by a remarkable increase of febrile shiverings, 
mostly in the hind limbs, in the rising up of the hair along the 
back, and the frequent alternation of heat and cold on the sldn. 
The uneasiness of the sick animal increases, and is signified by 
stamping, lowing, great trembling of the limbs, and by drawing 
the hind legs under the belly convulsively. The beasts, previously 
strong and w^ell-fed, become furious, w’hilo the weaker, and calves, 
are more and more dull and languid, the eyes glisten and redden, 
and the nose is red, dry, and hot. 

The gums and muzzle are now covered with red spots, and foam 
drops from the mouth. The red spots soon become w^hite blisters, 
which, causing the skin to peel ofP, wounds, oozing blood, are 
discovered, and the skin at the comers of the mouth is puckered 
with an appearance of a white tallowy fiesh. 

The respiration quickens, and is deeper ; the pulse is accelerated 
and weaker ; the cough returns frequently and sounds low ; all 
inclination to feed, as well as rmuination and licking, entirely 
ceases. Cows lose all their milk, and peat thirst is manifested. 
The animal now attempts in vain to hold off its tail from the body 
during its evacuations; and the fences are in small quantity, 
dry, and black, as if burnt. The urine is reddish and clear; the 
eyes and nose, till now dry, begin to discharge, at first a watery, 
later a slimy matter, w’hich is highly infectious. 

The loins are so irritated, that, on the touch of a hand, the 
animal winces convulsively. 

On the second or fourth day after the positive appearance of 
the disease, or on the ninth, tenth, or eleventh day from the time 
of infection, all the symptoms above described exceedingly 
increase. 

The pulse quickens, so as to he no longer counted, the heart 
throbs violently, the rigidity of th^ skhr becomes greater, and tbe 
animal faUs off raj^idly in flesh and strength, so that, in most cases, 
he lies down, or, if standing, staggers from side to side. 

Spots already appeared become pustules, the discharge from 
the eyes more abundant and foul, forming in the comers and 
around, a scaly substance ; that from the nose thicker, and the 
slime from the mouth more ropjjr ; the tonpe surcharged, and 
tho breath most offensive. 
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Finally comes on a diarrhoea, with great efforts ; the fceces 
voided emitting a stench extraordinarily foetid, and very conta- 
^ous, and dangerous to all cattle within reach of it. 

The last stage is signified, not only by this diarrhoea, in which 
the intestines are protruded often, but liltewise by the increase 
in the quickness of the respiration, and in pulsations of the heart, 
as well as of the several discharges. 

These final symptoms appear generally on the twelfth to the 
sixteenth day after the time of infection, and are followed by 
death, with dreadful convulsions. 


I&EPORT ON PLANTATIONS OP PINUS SYLVESTRIS, forming part of 

the FOREST of BALNAGOWN, the Property of Sir Charltss Rosft, BATt, 

By Robert Grigor, Es^., Imergoidon. 

[Premium, the Gold Medal] 

Thk fir plantations of Lammington and Lairg form part of 
the extensive forests of Balnagown, in the shire of Boss, and are 
situated about three miles northward of the Bay of Cromarty. 
Adjacent to the bay, the land is of a light loam, lying on a kuh- 
stratum of gravel, incumbent on sandstone, and but little elevated 
above high-water mark. Towards the interior it rises gradually, 
and at a mile from the margin of the bay is a table-land 100 
feet above the level of the sea. On this flat stands the castle of 
Balnagown. Within a few yards of the castle there is a deep 
ravine, which forms the outlet of the water of Scotsburn. On 
either side the ground rises very steeply, and on the side oppo- 
site to the castle we have the first proofs of a soil particularly 
adapted to the growth of the Finns syloestris.- There are there 
several very fine specimens of that tree, of a groat age and 
size, on a level, and which vie not unsuccessfully with the ancient 
castle on the other idde. Though these trees stand at an 
average of t\\el\e yards from each other, it is evident, from their 
bare stems, as weU as from decayed roots, that, in former times, 
they must ha\e been more crowded, and that the average dis- 
tance betw’een the trees must have been five yards. They are 
not, therefore, so remarkable for great girth as for their tallness 
and cleanness of stem. On an average, they girth upwards of 
4 feet, at 7 feet from the ground ; and one of the largest measures 
6 feet 3 inches in circumference, at 1 foot from the ground, 
and, at 7 feet, 5 feet 4 inches in circumference. They are 
all without branches to a height of 30 feet, and at that height 
pleasure^ on an average, 3 feet 4 inches in circumference, On 
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examining a root which had been recently cut, the reporter 
found tho number of rings, or annual layers, to be ninety-four, 
which he considers to be about the age of these trees. It 
measured 4 feet 9 inches in circumference. The inner 45 
rings composed tho red or heart wood; the outer 49 rings 
the sapwood ; and, measuring from the centre, the redwood 
stood 5 1 inches, the sapwood 3 inches, and the bark fths 
of an inch. The herbage consists of Festiica omna^ Festttca 
duriuscula^ Oxalis acetosella^ Plantago hiariiima^ and Junv- 
pern$ communis. The surface-soil is composed of decayed 
foliage, forming a black peat earth three inches in depth, on a 
subsoil of brown sandy clay one foot deep, incumbent on strong 
stony clay resting on red sandstone. These trees, generally, 
have still a very healthy appearance ; but none of them will 
improve much, and a very few are beginning to shew symptoms 
of decay. - Each, on an average, contains 30 feet of solid timber, 
and is estimated at £S. 

Passing these, and going a short distance farther north, the 
ground ascends sixty feet, and consists of ridges qf gravel, with 
an open subsoil, covered with about twelve inches of a mixed 
peaty gravel. Still farther on, and at a descent of thirty feet, 
the ground is marshy and interspersed with bogs, where logs of 
fir-wood are excavated, fresh and of good quality. Northward of 
this for three-fourths of a mile, the ground, in general, rises 
gradually, (having a southern exposure,) and is covered with 
heath. The remains of a young wood of fir-trees, which had 
arisen from seeds wafted from the neighbouring woods, present 
rather a singular appearance, from the circumstance of this wood 
having beon lately seized upon as a common^ not by the neigh- 
bouring proprietors, but by cottars, w’ho cut it dowm hurriedly, 
leaving stumps of large trees from one to three feet high, and which 
would still afford remuneration for a second cutting for fire- 
w'ood, or even w’ood pavement. Besides those, there are several 
scattered trees growing throughout the moor, and though 
stunted in some parts, the soil in general scorns well adapted for 
the growth of firs ; and the unfavourable aspect of the plants in 
these parts can only be accounted for by the want of draining, 
the subsoil being clayey and retentive. The surface soil is of a 
very sandy peat to the depth of about two inches, and some few 
patches of it are cultivated. 

At the tennination of this, and at a height of 180 feet above 
tho level of the sea, we reach the first of those plantations which 
are to form the subject of the following report, viz. : — 

Lanmington Pari*. — ^This plantation consists of 1030 acres 
imperial; and, according to the best information within the 
reach of the reporter, was formed in tho }ears 1774 and 1773, 
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The trees in it must, therefore, be (allowing for the age of the 
plants at the time of the planting) about seventy-one or seventy-two 
years of age. The ground on which they stod, forms the first 
and lowest of those hills which extend from the Moray Frith to 
the west coast of Scotland, and also forms a bulwark against 
the northern winds for the protection of the fertile land between 
it and the Bay of Cromarty. The hiU extends from east to west, 
and this plantation covers its southern aspect. 

As already stated, the lower pari of it is 180 feet abovo the 
sea, from which point it rises to its summit nortliwra’d, a height 
of 230 feet ; making its greatest elevation 410 feet abovo the 
sea. Such being the case, and as the trees have gi'own well to 
the summit of the hill, although it does afford an opportunity of 
testing the gi’owth of trees at different altitudes to a ccitaiu 
extent, it affords no opportunity of shewing to what aliitiido, in 
this quarter, the Pmus s^Icestris may be profitably grown. 

We shall now state, in their order, the supposed yearly value 
of the ground occupied by this plantaiion before having been 
planted; the mode of planting and after-inanagcmcnt ; the 
return which has already been yielded in thinnings, &c. ; and the 
condition of the herbage and trees, accompanied with a state- 
ment of their present value. 

Is/, The yearly value of the ground before having been 
planted, and now, supposing it not to have been so. 

From the nature of the soil, the agricultui*al cultivation of any 
part of it could not, seventy years ago, have been undertaken. In 
the present day, about 200 acres of the lower pari of it might have 
been profitably reclaimed. Throughout the whole plantation (bogs 
excepted) the soil is well adapted for the growth of trees. At the 
lower part of the wood it consists, besides about an inch of decayed 
vegetable matter, of four inches sandy peat earth, on eighteen 
inches sandy clay, on from three to four feet red clay, followed by 
clayey OTavel, resting on sandstone. Owing to the peat earth, the 
naturalherbagc is, and must have been, composed ofheQih{Golhn(6 
culyaris^y with which it is surrounded in every quarter. The higher 
you advance, the clay gradually diminishes into a lighter earth, 
and the peat earth gets deeper, and the heath more rank and 
close, until, at the very summit, where the wood terminates, a 
peat-bog is reached of considerable depth. Considering, then, 
that, as it stood when planted, nothing but bare heath prevailed 
— ^that it could not have been of great value as a sheep-walk — 
and that no great rents wei’e then given for game — wc must con- 
clude that the rent of the whole could not have oxceoclcd 10 
per annum ; and supposing it had not been planted, at the pre- 
sent time it could not be valued as a sheep-walk and for game 
at a very great increase. 
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The mode of planting and after-management. 

The mode of planting this wood was that whioh was common, 
if not universal, in the district at the time. The plants were 
three years old, but whether they were one or two years trans- 
planted, or had been transplanted in the nursery at all, has not 
been ascertained. From an old gardener, well acquainted with 
Lammington Wood, it has been ascertained that in those 
days Soots fir plants were seldom put out below three years 
old, the opinion liaving then been, that they w^ere not iit to 
stand exposure at an earlier age, which, it need scarcely be 
said, now appears a fallacy ; for it has long been found that 
large plants of the fir genus are only fit for particularly sheltered 
situations or rank herbage. The plants were put into the gi*ound 
by women, who carried them in baskets, while a man with a pike, 
having a prong three-fourths of an inch square, with a tramp on 
it for the foot, made an incision in the earth to the depth of 
about six inches, and, by pushing the handle of it from him, and 
then drawing it smartly to w*ards him, he extended the incii^ion so 
as easily to admit the plant. The operation w’as completed by the 
man pressing with his foot the earth upon the root of the plant. 
It is evident that this mode must have been more tedious and 
expensive, and not more complete, than that practised with the 
band-iron, which is at present reckoned the most successful 
method of planting moor ground. 

As will be noticed in the sequel, great profit might have arisen 
from the draining of several parts; but throughout tho whole 
there is not any symptom of such a thing having been thought 
of ; nor, considering the period, is this greatly to be w^ondered at. 
Along the lower extremity of the wood there seems to have been 
built a turf-dyke, and the same at either end ; while along the 
summit there are no marks of such, and there such may not have 
been required. 

Aftor-managoment’’ there must have been none. Tho trees 
in the remoter parts of the wood are growing as they had been 
planted, without thinning, the stronger prevailing, but the whole 
gteatly injured. In the more accessible parts, again, the larger 
trees fi-ad been cut down, not with the intention of thinning, but 
because they had been required ; so that the wood, throughout 
the greater and hotter part of is too thin, and in the inferior 
parts too crowded. 

This brings us to the next point for consideration, viz. 

3<f, The return which this w’ood has already yielded in thin- 
ings. 

From the numerous* extensive plantations on the estate of 
Balnagown, and from no separate account of each having been 



ist 


BCPORT OX PLAXTATIOXS OF PIXUS STLYESTHIS. 


kept, it is believed that no exact account of the revenue which 
this wood has already yielded exists. The only way, therefore, 
by which this information may be acquired, is by looking at the 
wood itself, and from it drawing the most probable conclusions. 
In the more remote parts, and, indeed, throughout the generality 
of the more elevated portion of it, the trees are so close, or the 
remains of them shew that they have been so close, as to war- 
rant the assertion that the whole forest has throughout been a 
very regular and a very close crop. It is understood that a fair 
crop of Scots firs, at maturity, should stand 300 trees per acre, 
and in a few places in this wood they will do so. The general 
allowance of young plants to an acre is, in exposed situations, 
4,800 ; while, in ordinary circumstances, 3,000 per imperial acre is 
reckoned sufficient, and it is worthy of remark that, in this 
plantation, this rule seems to have been adhered to, it being 
observable that the trees in exposed situations have been planted 
at three feet, while nearer the base they had stood about four feet 
apart. Of these, at forty years of age, there ought to have been 
about 450 standing. The nature of the soil, and everything con- 
nected with this wood, go clearly to shew that, at forty year’s of 
age, it had stood that number; but, that we may be rather 
under than above the proper mark, let us suppose 400 an acre 
at forty years old. 

Of the best of the wood, there are 500 acres out of the 1050 
which do not now average more than 140 trees, and we have 
counted some acres on which there are considerably fewer. The 
difference between 140 and 400 is 260, being the number of 
trees thinned out per acre, and which, from the appearance of 
the rootjs, may be estimated as having been cut as follows : — 

Taken out Yearly when the Plantation was of Age — 

From 40 to 50 years — 60 trees per acare imperial, at Is. 6d., . . L.4 10 0 

- 50 to 60 ^ 80 .. .. 2s. 6d., . . 10 0 0 

.. 60to70 120 - 5b., . . 30 0 0 

Making per acre, . . . L.44 10 0 

whiclt, 1)cmg mnliiplied by 500, the number of acres above specified, 

gives, L.22,250 0 0 

Of inferior parts there are 400 acres, out of Kliich a consider- 
able quantity has been taken, and vihich is estimated as follows: — 

Taken out Yearly when the Plantation 'was of Age — 

From 40 to 50 ;iears — 20 trees i>er iiftp. acre, at Oil., L.0 15 0 

- 60 to 60 .. ,35 .. .. Is. 6d., 2 12 0 

60 to 70 .. 35 .. .. 3s., 7 10 0, 

Making per acre, . . L.10 17 6 

Carry forward, Ii. 22,250 0 0 
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Brought foiward, L.2%260 0 0 

uhieh, being multiplied by 400, the number of acres 
aboye specified, gives •••••••• 4,350 0 0 

Of wood which never has been thinned, including bogs, &c., there 
are 150 acres — amount reahzed, 0 0 0 


Halving the gross retuim from tins plantation already received, Ij.26,600 0 0 

For tUnnings^ these prices, at an oversight, may be considered 
too high ; but it must be borne in mind 'that that word, in its 
ordinary acceptation, cannot be applied to these trees ; for the 
“ thinnings’’ above valued were not the worst, but the best of 
the timber. This is apparent from the size of the roots, which 
shew that, in general, the trees cut must have been larger than 
those standing, and that in reality the thinnings are those left. 
For example, a root cut ten years since (the period is ascer- 
tained by its appearance, and by counting the annual rings of it,) 
measures 3 feet 4 inches in circumference, while, enm the 
largest of twenty-one trees surrounding it measures 2 inches less. 
This is an ordinary case, cited to shew the data on i?vhich the 
above opinion is formed. 

The nature of the soil and subsoil, and herbage, and pre- 
sent condition of tbe trees. 

In stating these, we shall first offer a few remarks on the 
eastern and then on the western division of the plantation, so 
as to exhibit a fair view of the whole. 

At the lower part of the eastern end the soil consists of six 
inches of sandy peat, on a subsoil of twelve inches loam, incum- 
bent on clay. Till very lately, the trees have been so close as to 
prevent any herbage whatever from growing ; and there is nothing 
to be seen save the decayed leaves and metises, with scattered 
plants of heath, which are only beginning to grow where the 
greatest openings have been made. Though the trees here 
appear perfectly healthy in colour, it is evident, from the short 
growths which they have lately made, that they would improve 
very little; and this is confirmed by the evident decay which 
appears in otlier parts of the wood, and which shall be noticed 
hereafter. The largest trees here do not exceed 17 inches in 
diameter. One has been selected as a fair criterion, the propor- 
ti6n of red or heart wood in which is 2| inches on the half of the 
diameter, (i. e, measuring from the centre,) containing SI rings or 
annual layers; sapwood d| inch^, rings; ditto inch, 18 rings; 
and the bark f ths of an inch. Here the sapwood is divided to shew 
that the tree made the most rapid growth during the twenty years 
of its age from thirtj^-one to ffffcy-one. This is not attributed to 
the roots having got into better soil, but to the circumstance of the 
tree having been then in its prime ; and the fact of its only having 
grown li inch during the last eighteen jears, the outer rings 
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being so close that they can scarcely be counted, shews that it 
may be considered as at fiill maturity. Witk very few excep- 
tions, the bulk of the growth is towards the south, the rings 
being wider and more easily counted than in the north side of 
the tree ; and where there are exceptions, they are satisfactorily 
accounted for by the exposure. For instance, a tree measuring 
16 inches diameter, measured from the heswrt northward 3^ 
inches redwood, containing 29 rings ; 6^ inches sapwood, con- 
taining 42 rings, with ^ inch bark. Towards the south it 
measured 2 inches redwood and 3 inches sapwood. One yard 
southward from where this tree stood, there is an old root, and 
two yards farther, another; while to the north there is a semi- 
circle of fi^e old roots at seven yards distance. Neajr this the 
ground has been excavated to the depth of eighteen feet, with the 
\iew of procuring water for a steam-engine, Which was to have 
been erected for the purpose of manufacturing part of the wood, 
(the whole of which had been sold as after mentioned,) and an 
opportunity is thereby given of inspecting the soil to that depth. 
It is composed of twelve inches sandy peat, resting on sandy clay 
interspersed with some pieces of sandstone, incumbent at that 
depth on sandstone rock, and no water has been procured. Here 
tihie trees are of good quality and of large size, many of them 
measuring six feet in circumference, and average twenty-two feet 
apart. Throughout the whole extent of W'ood there is not the 
appearance of a spring of water. 

As we ascend the hill a little eastward, and at no great dis- 
tance, we reach the margin of a bog of three acres, where none of 
the trees exceed 9 inches in diameter at the surface, and where 
the generality are stunted shrubs of 4 inches diameter. The soil 
is of fully as good quality as that which surrounds it; and, from 
the elevation of draining would have been very easily effected. 
Here the heath is rank, and thickly interspersed with lichens, 
with which the trees are covered. It is thought that the increased 
value of three trees would have been equal to the expense of 
droning the three acres. 

Immediately beyond this bog, and so near that, until the 
nature of the soil is taken into view, one almost wonders that a 
bog should there be found, is a steep declivity of a few yards, 
with trees nine feet apart — ^the largest, 40 inches circumference at 
1 foot from the surface, but the average of which is 20 inchescircum- 
ference. From their proximity to the bog, and a northern expo- 
sure, they are covered with lichens. From their age, no profitable 
improvement could be made on them now. Passing a morass 
thirty-two yards broad, with a few self-grown firs of jgize, 
we reach a slope having a southern exposure. A very little 
above the morass, and not so high as the bog, on the opposite 
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side, there is some very fine timber growing, at an average dis- 
tance of fi> e jards apart. The heath is rank, hut not closer and 
is intermi>[;ed with moSses and a few plants of Erica tdralix. 
The soil is composed of four inches sandy peat, three inches sandy 
mould, four inches lighter, but looking richer, and a considerable 
depth of soil more resembling clay. 

Through the kindness of the most extensive purchasers of this 
wood, Messrs A. and U*. Paterson of Grlasgow, we have been 
enabled to send herewith sections of a considerable number of 
the trees, the first of which is that of one of the largest trees 
that grew here, and which is sent as being a fair averse speci- 
men of the best of the timber in this plantation.* This tree 
measured iii circumference 6 feet 7 inches ; and at 22 feet high, 
3 feet 9 inches. Its extreme height was 64 feet. The average 
of the trees on this bank measures 4 feet 3 inches at the surface. 
Here the heiglit above the level of the sea is estimated at 310 feet. 

A little farther uj) and another bog appears, on a level of six 
acres or thereby, which is still more wet than the other, and the 
trees smaller and more irregular. It occupies the centre of a 
large flat, which throughout is swampy. The mosses prevail 
amongst the heath, {GoUma wlgaris^ accompanied with lichens, 
which also appear on the trees. The soil is five inches peat, upon a 
subsoil of ten inches grey sandy earth, incumbent on a broWn rusty 
pan or crust. Oh tms flat the average distance of the trees apai4 
is twelve feet. Their average size is 3 feet 4 inches eircumference 
at one foot from the surface ; and the largest tree^ which has had 
considerably more space than the othor^ measures S feet at the 
surface and 4 feet 2 inches at 6 feet. This tree is branchy topped, 
and at 18 feet from the ground the circumference of the trunk 
is 27 inches. Farther north, and neaily on the same level, is 
another concavity and morass similar to those described ; but 
from it the ground, on the other side, rises with a southern 
exposure more rapidly, and takes more the form of a knoll. On 
this grows some very fine limber — ^not so large as in some other 
parts, but of as good quality and more cleanly grown. The soil 
is similar to that last mentioned, but, from its elevation, it is drier 
than the surrounding ground. Up to a recent date, it has bofUe 
a Very heavy crop, and the decayed foliage lies so closely amongst 
the decaying roots as to prevent even the heath from gaining a 
footing. What herbage tb^^iscKins^tsofheaih and meases. Here 
there grewatree of which a section is sent^ which shews the advan- 
tage of a southern ex]^ure, especially when taken in connexion 
with an open ^pace. We have already given the dimensions of 
the growth of a tree which had been confined towards the 


* Tliese may he <ieeii m the Society Museum m Ediuhnigh.-*Ei^ 
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south with sufficient space towards the north. This tree had 
grown in circumstances the reverse of these. It was confined to 
the northward by a tree within seven feet of it. To the east 
there grew a large tree at a distance of nine feet. On the north- 
west, at fifteen feet distant, another ; and immediately to the 
west none. As will be seen by the section sent, the diameter of the 
tree, southward of the heart, is JO inches, while to the north it is 
only 5. The particulars of the measurement of it are— circum- 
ference at 1 foot from surface, 4 feet ; at 7 feet, 39 inches ; at 17 
feet, S3 inches ; at 24 feet, 29 inches ; and at 36 feet, 25 inches. 
From 24 to 36 feet very branchy. At 17 feet high the heart of 
the tree was in the centre of it. Of the tree which grew immedi- 
ately to the north, and within seven feet of it, a section is also 
sent. It presents no peculiarity beyond the comparatively small 
size, and close grain, and thick bark ; being “ evenly grown,’’ 
although it had eighteen feet space to the north and only seven 
to the south. The fact of the hill rising to the north counter- 
balanced this. The dimensions of it are — circumference, at 1 foot 
high, 2 feet 10 inches ; at 10 feet, 2 feet 3 inches ; and at 16 feet, 
1 foot 11 inches. Branches few. The soils last mentioned are 
inmilar to those on which these trees grew. 

Beyond this knoll the timber occupies a higher elevation and 
is on wetter soil, and, from the latter cause, it is small. Still 
higher, and along the eastern shoulder, there is a considerable 
portion of it still more injured by wet, which is all surface water, 
and which might have been very easily drained. Had this been 
done, few parts of the wood would have been better. The soil 
in general consists of three inches peat on ten inches sandy 
mould. The trees measure 3 feet at the surface of the ground, 
and 2 feet 3 inches at 6 feet The heath is close and rank, and 
is interspersed with mosses and lichens, the latter of which cover 
the trees- A section sent, measuring 1^ foot in circumference 
at 12 inches from the surface, is of one of the trees in a wet 
place, and where the neighbouring trees did not encroach upon it. 

Having thus gone over the eastern division, let us turn to the 
other, part of which occupies the highest ground. 

Beginning, then, as in the former case, at the lower extremity 
of the wood, and taking our course to the highest summit of it, 
we find that the trees on the whole stand closer, and on soil 
considerably hard and nearer the rock, and very much of a de- 
scription suited to larches. It may be observed, in passing, that 
there are no larches in this plantation. There being no peculi- 
arity observable, the first tree cut was near the western extremity, 
and about 200 yards from the side. It is an average tree, and is 
a fair specimen of the bulk of the wood at that place. The 
herbage is very similar thoughout the whole wood, and scarcely 
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ever did the reporter see a wood in which there was less variety. 
Heath and mosses are the sole occupants ; and this sameness is 
accounted for, not so much from a want of variety of soil, and 
particularly of subsoil, as from the age of the wood, the great 
quantity of trees grown in it, and the consequent thickness of 
decayed foliage, >^hich is pernicious to almost ever} thing else, 
taken in connexion with a thin layer of peat-eai*th that runs 
throughout the whole extent of it. A section of thib tree is for- 
warded measuring 4 feet 1 inch in circumference. At 24 feet, 
the tree measures 2 feet 9 inches. The soil consists of three inches 
of peat, on two inches of very sandy peat, and five inches of light 
hard mould, incumbent on sandy clay, and is pretty steep. 

The largest tree in the whole forest, of which we have been 
unable to procure a section, is in this vicinity. The trunk is 
short, and breaks up into a branchy top. Its girth at 1 foot 
from the ^ound is 8 feet 6 inches. Its size is attributed to its 
having enjoyed an open space, and to the form it has taken. 

Farther up, the ground is less steep and softer, having a 
declivity of 1 in 15. The heath is closer and ranker than in the 
lower ground, and the mosses are stronger. From this was 
produced a tree whose section is sent, grown upon three inches 
of peat, eight inches of sandy peat, and eleven inches of soft dun 
sand mixed with stones. 

This section is decayed in the centre, which indicates a 
soil unsuited for producing Scots fir timber of great size or 
age. At various parts of the wood we have observed slight 
appearances of similar decay, but here the trees shew more 
obvious marks of it than at any other place, and the section 
sent is tlie worst that was seen. The trees are bushy and flat 
on the top, and making little growth. This section is of a tree 
rather smaller than the average. It measures in circumference 
2 feet 4 inches, and grew about 250 yards from the tree 
whose section is mentioned as the fifth, and at an elevation of 
20 feet above it. The top-shoot of this tree grew 15 inches 
during the last six years, and the whole trees here, although 
many of them are not rotten in the centre, as this section is, 
shew a stinted appearance. The average distance between the 
trees is 12 feet. 

The situation does not vary fi'om that where large and sound 
timber is abundantly to be found ; and it is our opinion that 
this decay arises from the soil being deficient in some good 
quality. 

At *an altitude nearly approaching the highest point of the 

S lantation the trees are to be met with at their original 
istance of about three feet apart. Some are dead, having been 

TRANS. — OCTOBER 1«45. I 
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choked at a height of from 8 to 13 feet. The survivors are 
tall and of small girth, and do not exceed one-half the value they 
would have yielded had they been judiciously thinned. 

The \\ood continues thus till the summit, and the section sent 
was grown on the highest point of this plantation, and on soil 
consisting of a few inches of peat eai*th ; the subsoil is sandy peat 
incumbent on red sandstone. This tree occupied a favourable 
situation, and is better than the average. It measures in 
circumference 4 feet 2 inches. 

The plantation terminates precipitately on the very ridge or 
summit of the hill, there being no planting to the north at this 
end. The soil gets into a deep peat, and is surcharged with 
water. The trees, composing a belt along the ridge, have a very 
stunted and weather-beaten appearance, being covered with 
lichens, and having all their branches blown to one side, from a 
direct exposure to the north. At another point along this 
summit, and where the ground is drier, the trees seem to with- 
stand the blast better. They measure 3 feet in circumferenco, 
and are about 18 feet high. Within forty or fifty yards of the 
summit, the trees, aU along, attain a fair size. Here common 
fern forms part of the heimage, and some of the trees measure 
5 feet in cireumferenee at the ground. 

The principal point in regard to this plantation remaining to 
be noticed, is that of the present value ; but as it was recently 
exposed to sale in lots, some of which are connected with the 
Lairg plantation already named, we shall first offer our remarks 
on it, and then state the number of trees of different sizes 
which each lot contains, the price at which each tree was sold, 
and the total amount both plantations realized. 

£airff Phntafian . — ^This plantation was formed about two 
years after that of Lammington. It occupies part of the northern 
exposure of the same hill, and extends to about 150 imperial 
acres. The declivity on which it stands averages about one in 
two, and its altitude is between 150 and 300 feet above the level 
of the sea. Being the property of the same proprietor as 
Lammington, Sir Charles Boss, Baronet, and, consequently, under 
the same management, the mode of jplanting and after-treatment 
have been very similar to those practised there, and the principle 
of the calculations applicable to the thinning of the former 
plantation applies equally here; but, from the wood being in 
general smaller than at Lammington, there had been a greater 
difficulty in getting large wood, and it is, therefore, if an 3 iJiing, 
still more evident that the largest and best trees have been ibinned 
out^ and the smaBer only have been left* 
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The following is a state of the supposed retnm wluoh this 
plantation nmst have yielded : — ■ 

Trees taken out of ages from 40 to 50 ^earB— 25 per acre» at lOd., L.I 0 10 
. 50 to 60 ^ 56 « at 28,9 5 12 0 

GO to 70 ^ 80 ^ at 4s., 16 0 0 


Making per acre^ L 22 12 10 

whidi, being multiplied by 150, the number of acres stated, 

gives, Ii.3,396 5 0 


On the ground before planting no value 'whatever can be put ; 
because, from the remoteness m the situation, and the b^^en 
nature of the pasture, there is no probability that it would have 
been worth anything. 

Towards the highest point of this hiO, and along some spots 
surcharged with water, it is apparent, from the small size of the 
trees, which saved them from being removed, that they had 
been originally planted at 3 feet apart, while those along the 
bottom of the hill have been inserted at about 4 feet apart. 
The surface soil is throughout black peat, running into a hard 
sandy bottom, very retentive; but, from the rapid deolivily, 
water does not seriously injure the trees, except in a few spots. 
As already stated, the most valuable portion of this wood was 
formerly disposed of. Herewith is sent a fair specimen of the 
size and quality of the largest trees remaining. In gener^ as 
with this section, the growth of the trees goes to the hill or 
south, and not to the norlh, which, so for as relates iK> exposure, 
tends to controvert the received opinion that trees, having a 
northern exposure, grow best ; and, though the best trees here 
have been cut, yet there is enough to prove that the trees here 
(making allowance for difference in a^) have not attained 
so great a mze as those having a souwem exposure in Lam- 
mington plantation ; which, however, is accounted for, apa^ from 
climate or exposure, by the soil being of a decidedly inferior 
quality. The herbage is composed of heath, common Vaccinmm^ 
and the mosses, in addition to the more common varieties of 
which we may specify Polytrichim commune. 

In reporting on the present value of these plantations, we 
have had the ^vantage of ascertaining their exact wovttu On 
the 7th of June 1844, they were exposed to sale pabGe 
roup in eight lots, which lots comprehended both plwtations 
reported on, and extending in al} to 1200 acres. Aftetr a £tir 
competition, amongst sixteen or eighteen wood-merehaiifes and 
railway contractors, they were knocked down to six purchasers 
at the aggregate sum of ^13,630. 

Thefohowing state shews the amount which each lot brought-^ 
the nmnber of trees of different dzes winch we have nsmsr 
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iained each lot contained on the day of sale, "with the yaluation 
of each tree ^dring to the purchase price. In classifying these 
trees, we have put them into three sizes, viz : — 

Large Timber , — ^Trees coniaiciDg 11 cubic feet and upwards. 

Square Timber , — Trees containing 4 and under 11 cubic feet. 

Small Timber , — Trees useful, and under 4 cubic feet. 


Lot 1.— 4,420 Large timber, at 4/04 trae, 

9,355 Square do., at 2/4| «. 

18,000 Small do., at 74} 

This lot sold for 

Lot 2.-— 3,405 Leirge limber, at 7/0 per tree^ 
^ 4226 Square do., at 3/84 «. 

.. 10,600 Small do., at /7| 

This lot sold for 


Lot 3.*-3,940 Large timber, at 7/74 per tree, 
4,562 Square do., at3/9| .• 

11,500 Small do., at /7| 

This lot sold for 

Lot 4.->2,554 Large timber, at 6/5| per tree, 
«. 2,501 Square do., at 3/2| .. 

11,500 Small do., at /6| 

This lot sold for 

Lot 5. — 1,578 large timber, at 7/5J per tree, 
1,861 Square do., at 3/8| .. 

3,842 Small da, at /74 ^ 

This lot sold for * • 

Lot 6 , — 1,901 Large timber, at 6 74 per tre^ 

.. 3,105 Square do., at 3/3| .. 

5,146 Small do., at /64 

This lot sold for • 


I!*ot 7- — lj812 Large timber, at 6/1 4 per tree, 

«. 5,390 Square do., at 3/0^ ^ 

11,350 Small da, at /6 
This lot sold for 

Lot 8.— 849 Large timber, at 6/lOJ per tree, 
1,418 Square da, at 3/5 ... 

... 1,600 SmaU do., at /6| 

Ibis lot sold for • 
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L.2,640 0 0 
2,380 0 0 
2,740 0 0 
1,370 0 0 
1,060 0 0 
1,290 0 0 
1,670 0 0 

580 0 0 


Total,. .... L.13,630 0 0 


Thus shewing that these plantations of 1200 imperial acres 
have realized the followng sums : — 

Lammingtou Paris— in thinniugs, • • • . , L.26,000 0 0 

, Laird Wood do., • . • . . 3,396 5 0 


To frliich add amount of roup-roU of 7th June 1844, as per 

preceding statement, 13,630 0 0 

iUakmg a total of ... . L.43,026 5 0 

or : 17 : Ij; per acre, besides interest on the amount 
realized for thinnings, which is much more than equivaleni to the 
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expense of planting and interest thereof down to the present 
day,* 

Respecting the difference which exists in the health and quality 
of the trees in different parts of these plantations, the reporter 
has to observe that the prevailing defect (besides a want of 
thinning in some parts) causing a difference in the health, quality, 
and size of the trees, is stagnant water or want of draining, there 
being no drains, as already noticed, in any part of these extensive 
plantations. Notwithstanding this, it is remarkable to find a 
plantation, extending to upwards of a thousand acres, with so 
small an extent injured from the want of this important ope- 
ration. This, however, is in a great measure accounted for by 
the surface in general being re^arly inclined, and also by the 
fact that a forest, when once established, has the effect of drying 
the ground by absorption, and of keeping it dry by evaporating 
the showers and dews that fall upon the trees. 

Although the timber in general does not exhibit that thickness 
of red heartwood which is so much appreciated in fir timber, yet, 
on account of its being firm and close-grained, and very resinous, 
it is of a quality very far superior to the generality of wood 
shewing so little heartwood. As far as the reporter can judge, 
these woods are composed of one kind of Pinm syhestris^ and 
though the timber is considered less degenerated, and better than 
the quality of timber of Pinus syhestris usually cultivated in the 
low country, it is neither equal to what he has seen in the native 
Highland forests, nor is it reckoned equal to the first crop there- 
from. It is, therefore, thought that these woods are a second 
crop ; and this is more likely, from the circumstance of its 
being understood that they were produced from seeds collected 
on Balnagown estate, and that a plantation existed in the vicinity 
of Balnagown Castle, of which the trees there formerly men- 
tioned are the remains, and in which the characteristics of the 
red Highland pine arc more legibly depicted. 

» 

We may be excused for adding, in conclusion, that the subject 
of this report must afford great encouragement to the possessors 
of moor-ground, and must stimulate that spirit for planting which 
we are glad to see so boldly evinced by our /northern proprietors. 
They seem to be fully imbued with a sense of the importance of 
planting, and tihat it is the best means of embellishment, at the 
same time that it is a sure source of wealth, and that it is not mere 
tinsel work, to be carried on only on the southern exposure of 
our hills, and under the windows of our mansions. 

When standing on the western summit of Lammington wood, 

* These woods thus yielded a rent of 10s. 3d. per acre for the ground they 
occupied for 70 years. — Kd. 
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md looking down through its narrow openingSj wo could flot but 
admire the beautiful Bay of Cromarty — ^the seat of the descendant 
of the Earls of Cromarty — ^the princely castle of that extensive 
planter, Sir Charles Boss — and the lovely and fertile country by 
which these are stirrounded. Nature has done her part, and has 
given a harbour in which the British navy might safely ride, 
withmotmtains for its bulwarks. Art and enterprise have taken 
advantage of it, and that bay bears upon its bosom the traffic 
of many merchants. All is beautiful ; and nought to be seen 
but the blue waters, the fertile fields, and. Up to your feet, the 
wavy woods. Turn — and why should this be the botmdary of 
♦‘civilization?” Why an apparently interminable extent of un- 
varying sterility, bounded only by its sister ocean, without one 
solitary tree upon which to rest the eye ! Are the undulations 
of the waste not to be explored and turned to account, merely 
because the profits are more speedily realized by those who 
traffic on the ocean? No, our northern propietors practically 
evince their consciousness of the fact, that the hazard of planting 
is nothing, and the profits certain ; and, we are glad to think, from 
the spirit to which we have alluded, that, at no distant day, the 
Scots fir shall rise on the very crest of these hills. 


ANALYSES or SOILS IN THE DISTRICT OF TURRIFF, 
ABERDEENSHIRE, 

1^ J*BN Sana, hlkV^, Ferres Leotckier on Agfioollare, AtariBclsill 
College, AberdeOii.* 

In the statement which accompanied the tabular results and 
observations on the experiments instituted by the Turriff Agri- 
eultui^ Associarion there has already appear^ an account of the 
geological character and relations of the soils of the district. 

The textural examination of soils is useful in conveying to 
strangers, who have only an opportunity of reading an account 
of these experiments, the information necessary for recognising 
and naming an)r of these typical soils, according to recent classi- 
fications ; and it also serves to afford an accurate idea of the 


* Commimlcated by the Turriff Agricultural Afasociat^on. The Report which 
fhe AssocuiK)]] eeut on Speciftl Mauures, ahd which appeaxed in the lii&t number 
Transwtioafi, was dra^\n up by Mr Alexander JVInrray, Nether 
of Croden, Tiiniff, Aberdeenshire. — Eh, 
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state of division of the matters of the soil on which so much 
connected with skilful management and cultivation depends. 

Of the terms used here^ it is necessary to giVe the following 
explanation : — By impaljiable matter is meant cfay, or matter 
in so fine division of parts as to be capable of remaining sus- 
pended in water for more than a minute and arhalf. The coarser 
patts are ranked under the names of Jine sand^ sand, grit^ and 
mall Slones. The first of these passes through a sieve of muslin 
of 100 threads to the inch ; the second is retained by the muslin 
sieve, but passes through a wire gauze one of forty threads per 
inch ; the third is retained by the forty-thread sieve, but passss 
through one of ten threads per inch ; aud the last is retained by 
the ten-thread sieve. 

The soluble matter of the soil is important as affording an 
idea of the matters most available to plants, and also most liable 
to be washed out of very porous soils. It has, moreoter, an 
important bearing on the guestio vexata of the source of carbon 
in plants. 

The impalpable matter of the soil deserves the greatest atten- 
tion, partly f^m its textural importance, and partly from the 
fact that its fine state of division brings it most extensively in 
contact with the spongioles of plants, and most effectively under 
the control of deeomposiii^ influences. 

In the analysis of the impalpable portion fi^ed from organic 
matter by ignition, the necessity of operating on several separate 
portions has the disadvant^e of bringing out reslilts in wliieh 
the range of excess and de&iency is extended. This, however, 
can surprise no one accustomed to these investi^tions. 

On a course of experiments to be continued during a rotation, 
and such alone can be generally instructive under the present 
system of agriculture, conclusions connecting the composition of 
the soils, manures, and produce, can only be collected at its close, 
and after an analysis ox the produce. A few salient points, how- 
ever, appear at this stage to demand notice particularly as sug- 
gestive of oontinued and more minute observation. 

1^ That important and interesting results would follow moie 
extended textural examinations of soils. This does not appear 
so fully from the Turriff district soils as it does when they are 
Uomptnred wi& the clayey and alhivi^ soils of the ad)d6Cnt 
districts. 

2^ That the quantity of soluble organic matter oontslmed in 
some of these sous is frr from inconsiderable, and strongly sug- 
gests the propriety of H tenetal examination of tlic water from 
ditches, and from the (frains in thcroagh-drambd land. The 
subsoils, although the specimens were twCn from considerabh 



136 ANALYSES OF SOILS IK TBS OISTBIOT OF TUBBIFF. 

depths, are by no means so devoid of organic matter as has 
generally been supposed. 

3°. All the soils examined, when compared with soils of more 
recent geological origin, contain a simll proportion of calcareous 
matters. 

4°. The quantity of soluble salts in the subsoil at Bothie-bris- 
bane is, for an open soil, unusally large, and is probably connected 
with the texture of the subjacent rock, and the facility with which 
that rook decomposes. It would be interesting to ascertain 
what are the prevailing weeds of this and similar soils, and how 
forest trees tlmve in them. 

5°. The large amount of alkalis existing as silicates in the 
impalpable or clayey matter is important, as confirmatory of an 
interesting observation of Dr Fownes. 


I . — Amiym of the Soil and SubioU from the ExporimeMal Field 
at BothMfislane. 

1. Textobal Analysis of the Soil, dried in air at common 


TEMPERATURES. 


Water, 

Oiganio Matter, • « 

• • • 

9 m • m 

. 3.30 

* a • 

9 9 9 9 

. 730 

Carbonate of Lime, . 

. • » 

. . • . 

. .12 

Impalpable Matter, » 

e • • 

9 ^ 9 m 

22.48 

Fme .... 

• • • 

. 27.5S 


Sand, • . • • • 

* • • 

. 5 80 


Grit, 

. • . 

. 18.35 


Small Stones, , . • 


. 16.80 


li 0£>3 on ^fting, . . 


. . .50 

66.80 


100.00 

2. Gbemical Analyses of the Soil and Subsoil. 

(1.) Soluble Matter, 

SoiL — ^100 parts of the soil, dried in air at ordinary tempera- 
t ires, afforded to cold water .IS of soluble matter, consisting of — 


Oi^nic Matter, ........... .070 

Inoi^nic Matter, 074 


the latter consisting principally of sulphate of lime, with a trace 
of alkaline chloride. 


Subsoil, — 100 parts of the subsoil, dried in air at ordinary 
temperatures, afford to cold water .364 of soluble matter, con- 
sisting of — 


Organic Matter, 080 

Inorganic Matter, .......... .278 


&e latter consisting of earthy and alkaline chlorides, with a 
utile sulphate of lime. 
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(2.) Imjpalpalh MaMer, 

100 parts of the washed impalpable matter, dried at ordinary 


temperatures, consisted of — 

Sdl. SabsoiL 

Moisture separable by dz^ing at 300** FBhr. ....... 23 1.6 

Matter destructible by ignilaoii, principaUy Vegetable, . . • • 11. 1 4.73 

Inorganic Matter, 86.6 93.65 


100.00 100.00 

100 parts of the ignited impalpable matter yielded, on analy- 
sis, the following results : — 


Silica, • • • 








Soil 

62.38 

Subsoil. 

64.38 

Alumina, • . 

. 







20.78 

22.07 

Lime, * . . 








.84 

.89 

Peroxide of Iron, 








8.69 

fi.S9 

Oxide of Manganese, 







2.75 

2.47 

Magnesia, • • 

a 







.68 

.35 

Potash, . , . 

• 







1.28 

1.37 

Soda, • • • • 

a 







2.06 

.94 

Phosphoric Acid, 

• 







.13 

trace 

Loss, &C., . • 

• 







.41 

1.64 









100.00 

100.00 


II . — Amlym of ilis Soil and Subsoil from tits Ea^erimental Field 

cd Findon. 


1. Textural Analysis of the Soil, dried in air at common 

TEMPERATURES. 


Water, 

Organic Matter, • • • 

Carbonate of Lime, • 

Impalpable Matter, 

Fine Sand, •••27 23 

Sand, •• ••••• ••*• 9.15 

Grit, • . . 16.50 

Small Stones, .«••••*• a62 
Loss in sifting, .45 


3.50 

10.70 

.07 

23.78 


61J95 


100.00 


2. Chemical Analyses of the Soil and Subsoil. 

(1.) Soluble Matter, 

^ SoU , — ^100 parts of the soil, dried in air at ordinal^ tempera- 
tures, afforded to cold water .101 of soluble matter, consisting of — 


Organic Matter, .•..•••.••• .067 
Inorganic Matter, .••••..... .034 


the latter consisting chiefly of alkaline chlorides, with a little 
sulphate of lime. 
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SuisoU. — 100 parts of tiie subsoil, dried in air at ordinary tem- 
leratuxes, afforded to eold water .063 of soluble matter, conrist- 


igof— 

Organic Matter, 0^ 

Inorganic Hatter, 013 


the latter, consisting principally of sulphate of lime, with a trace 
of alkaline chlorides. 

(2.) Im^alpahle Matter. 

100 parts of the washed impalpable matter, dried at ordinary 


temperatures, consisted of — 

Soil Subsoil 

Moisture sei>aral)le by dr^g at 300® Tabr 4.6 ) 4 44 

Hatter destructible by ignition, pimcip^illy Vegetable, ... 16 1 1 R 02 

Inoigamc Matter, » • . . 79 26 86 64 


100 00 100 OJ 

100 parte of the ignited impalpable matter jielded, on anal} sic, 
the following results : — 


Silica, ..... 

Soil 

. . . 67 08 

Sub oil 
50 95 

Alumina, • • • . 

. . . 20 20 

22 76 

liinie, , . • . . 

. . . U1 

1 19 

Peroxide of Iron, 
Oxide of Manganese, 

■ « . 6 08 

9 18 

. . . 124 

.82 

Magnesia, , , . • 

. » • .33 

14 

Potash, ..... 

. . . 136 

2 ID 

Soda, . « • « « 

• . . 161 

44 

Phosphoric Ac^d, * 

... trice 



101 36 90 61 

III - — Analyses of tlie Soil and Saisoil from the Experimental 
Field at Slap. 

1. Textusal Akaltsxs Op the Soil, nEiim in Air at common 


TEMPPRAIURES. 


Wat©r, • • • • . 



2,7 

Organic Hatter, . . 

. 4 • 


► 7.4 

Carbonate of Lime, • 



.20 

Impalpable Matter, • 

m • . 


34 84 

&aid, • . • . 

... 

. . 23 80 

Sand, ...... 

• V • 

. . 5 70 


Grit, 


. . 11.30 


Small S*ones, . • . 
Loss m sifting, • . » 

• • w 

. . 14 38 


• » « 

. . .57 

95 75 

100 00 


2. Chemical Analtsjes or the Soil and Subsoil. 


(1.) Soluble Matter. 

100 parte of the soil dned in air, at ordinary tempera- 
tures, anbrded to cold water .164 of soluble matter, consisting ot 

Organic Hatter, . . * . .Ill ® 

Inorganic Matter, ioij 
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the bitter consisting princip&llj of sulphate of limd, with a little 
alkaline chlorides. 

Sttlsoih — 100 parts of the subsoil, dried in air at ordinary 
temperatures, afforded to cold water .088 of soluble matter, con- 
sisting of — 


Oiganic Matter, 008 

Inor^mic Hatter, • . • . .020 


the latter consisting of sulphate of lime, with a trace of alkaline 
chlorides. 


(2.) ImpalpalU Matter. 

100 parts of the washed impalpable matter, dried at ordinary 
temperatures, consisted of — 


SoiL Sub«oiI. 

Moi&ture separable by drying at 300o ifabr., ..... 4.24 4.03 
Matter destructible by ignition, principally Vegetable, • . 1 1 07 7*77 
Inorganic Hatter, 83.80 07.40 


100.00 lOO.OO 


100 parts of the ignited impalpable matter yielded, on analysis, 
the following results : — 



Soil. 

SnliBoiL 

Silica, .••••• 

... 55.28 

57419 

Alomina, • • • . • 

. * « 21.78 

22.58 

Lime, 

» i 4 1.24 

1.01 

Peroxide of Iron, . • 

. - . 7.18 

18.90 

Oxide of Manganese, . 

. . • 9.99 

1.93 

Magnei^ . . • • 

... .Hi 

.01 

Potash, 4.444 

... .55 

.38 

Soda, ...... 

. . . 1.43 

•98 

Phofrphorio Acid, • , 

... .14 

trace 


^00.90 

97.04 


IV . — of the Soil from the Experimental JPield at 
Btomwdl. 


Tsxtubal AnalybiSj dried in air at common tehferatures. 


Water, . SL70 

Oiganic Matter, .......... 6LOO 

Carbonate of Lim^ .13 

Iitil»lpable Matter, • « 30.33 

JFine &nd, 2^90 

Sand, 14.13 

GrH, 21.45 

Small Stobi^ 3.40 

Loss in sifting^ « • • • ^ . .77 


05.35 
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V . — Analysis of the Soil from the Es^rim&ntal Field at Lotbcr 

Coibum^ 

Textural Analysis, dried in air at common temperatures. 


Water, ....... 

Organic Matter, .... 


3.50 


6.80 

Carbonate of Lime, . . . 


.10 

Impalpable Matter, . • . 

Flue Sand, 

, . 24.42 

23.28 


. . 4.67 


Grit, 

. . 9.63 


Small Stones, 

. • 27.55 


Loss in sifting, 

. . .05 



66.32 


100.00 


REPORT OP EXPERIMENTS WITH DIFFERENT MANURES ON 
HAY, POTATOES, CORN, AND TURNIPS, IN 1844 ; with Observations on 
ihw continned Effects on the succeeding Crops. 

' By Mr Jobn Wilson, Junior, Eastfield, Ponicuik^ Mid-LothiiUi. 


Hay , — ^The ground consisted of four acres, which were divided 
into sixteen portions of a rood each. Nine different manures 
were used, seven of which were allied at two different places, 
and the other two, for want of simcient room in the field, were 
applied to only one portion each. 

The field h^ a gentle declivity, with a southern exposure ; the 
soil is what is termed a thin upland clay, resting on a clay 
subsoil, and was drained about four j'ears ago at thirty feet 
apart ; hut, to render it thoroughly dry, it would req[mre interme* 
mate drains. To have the ^ound as nearly as possible of the 
same qualiigr, the field was divided into oblong portions in the 
same direction, and of the same breadth as the distances between 
the drains, so that each portion had the benefit of one drain. 

It may be proper to state thal^ although tlie ground is as 
nearly as possible of the same quality, and its previous manage- 
ment in regard to manuring and cropping the same, yet it will 
be observed on perusing the following table, that the crop on the 
west side of the field was better than that on the east. The 
only reason I can adduce for this is, that, previous to the 
sowing of the grass-seeds, the east side was ploughed in February, 
and the west not imtil March, immediately before the seeds were 
sown ; but^ as this difference in the time of ploughing, and the 
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results arising from it in the weight of the crop, took place 
exactly between the two sets of experiments, no error will be 
made from considering both portions of land of the same quality, 
and although the crop of one-half of the field was superior to 
the other, the substances employed acted nearly in an equal 
degree in each. 

The substances employed in one set of experiments were— 


1. Urine. 

2. Rag-Ley.* 

3. Soot. 

4. Saltpetre. 

5. NoUiing. 


a Nitrate and Sulpliate 
of Soda. 

7. Common Salt, 
a Guano. 

9. Nitrate of Soda. 


In the other set they were — 


3. Soot. 

4. Saltpetre. 

5. Nothing. 

6. Nitrate and Sulphate of Soda. 


7. Common Salt. 

8. Guano. 

9. Nitrate of Soda. 


With the exception of the urine and rag-l^, the substances 
were applied on the 2d of April. It had rained two hours 
before they were begun to be applied, and continued to ram some- 
time after they were put on, which immediately washed the 
substances into the roots of the plants, and in the short period of 
four days the effects of the nitrate of soda, soot, and guano, 
were quite discernible. The rag-ley and urine were not applied 
until the last week of April, when the ground was very diy and 
the weather rather cold. An inspection of the cro|> was taken 
at intervals daring its progress, but it will be sufficient to state 
that No. 9 took the lead in point of strength and dark green 
colour. About the end of May it was very superior to any of 
the others, both clover and rye-grass being very luxuriant. Nos. 
3, 4, 6, and 8, were much improved at that period, but not equal 
to No. 9. No. 7 was in no respect improved. No. 2 a little. 
No. 1 growing luxuriantly. Previous to this the whole field had a 
good appearance, and nothing could exceed the luxuriance of Nos. 
1, 4, 3, 8, and 9, but the drought at this time was becoming 
very severe, and the wind being from the east, the field was 
much exposed to it. In the middle of June, the whole field was 
suffering severely from the continued drought, but No. 9 was 
still keeping the lead, and, with the exception of Nos. 2 and 7, 
the rest of the dressed portions had a good abearance. 

The hay was cut on the 13th and 14th of Jmy, and when win 
each experiment was put into a rick in the field, where it stood 
until the 28th of August, when the whole was weighed at a 
public weighing-machine and stacked. 


* The water in which the rags are boiled at the papermills. 
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The follovsing Table shews the Mmitts. 





All tibe substance employed, with the exception of commoix 
salt, gave at least a small profit ; bnt I am indmed to thinlr, had 
the obronght been less severe in May and June, that the in- 
crease over the undressed portions would have been much greater. 
I ^y state, in regard to common salt, that although it has failed 
tins seasoi^ 1844, 1 had previously used it to great advantage. 
In 1843 it increased the hay crop nearly one-third ; and 1 presume 
tiiat it was owing to the dryness of this season that it no 
benefidal effect on the first crop, as the grasses appeared s t n uted 
in thdr gtowUi after H was applied, which t^ onfy partially 
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recovered ; hut, as the second crop was eTidently benefited by it, 
and os the expense of applying it is trifling compared to some of 
the other substances, 1 thmk, in iidand mstricts, or where the 
ground is not exposed to the action of preyailing sea-winds> it 
may generally be used to adyantage. 

The rag-ley gaye only a small increase; but I am led to infer, 
from the aboye result, and from the appearance of the second 
crop, that, in localities where it can be obtained, it might be 
employed to adyantage. In this experiment, the ground was 
exceedingly dry when it was ]3ut on, and did not get the 
adyantage of a single shower till the crop was far advanced, 
which might prevent it from producing the effects it might other- 
wise have done ; but when we bear in mind that a great quantity 
of it is daily running from the paper manufactories, without, as 
far as I know, being put to any nse&l purpose, I tbink it ought 
to be experimented upon, to see if it has anjr effect in promoting 
vegetation. I am not aware of the ingredients of which it is 
composed. 

Being convinced of the great utility of applying urine as a 
top-dressing, 1 think it is mways entitled to a place in experi- 
ments made for the purpose of testing different manures. In this 
experiment it was apphed after the ground was very dry, yet 
it increased the crop ninety-six stones per acre, and the increase 
would probably have been much greater had there been more 
rain. Although the soot increas^ the crop nearly as mnch as 
any of the other manures, the hay was rather inferior in quality, 
as the clover did not succeed so well where it was applied. 

Although the hay is aJd valued in the table at the same rate 
per stone, it may be proper to state that the quality of the 
hay was much improved on the portions dressed with nitrate of 
soda, gnano, saltpetre, mixture of nitrate and sulphate of soda, 
and urine, which of course makes the gain from their appli- 
cation, considerably greater than what appears in the table. 

The remainder of the hay crop on the farm was dressed with 
soot and urine, and the increase was much the same as in the 
above ipesults. 

The second crop was only allowed to grow about four weeks, 
until the cattle were put into the fields ^ pasture, so the valoa 
of it could not be so accurately ascertamed ; bpt, with the 
exception of the portion to whidi the soot was apidied, ^ the 
others were deddedly superior t‘ "" 


jPcfuifoss.— The quantity of laud experimented upon amounted 
to three acres—nearly level, with a northern exposure— the soil 
is earthy loam, superincumbent on day, partially drained with 
stones, but not thoroughly dry. In the autumn of 1842, 
field was ploughed out of lea, and sown with oats in 1843, which 
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was but a middling crop. After oats, it was plougbed d^p in 
autumn, and cross plougbed and well cleaned in the spring of 
1844. The drills were &awn thirty-four inches apart, and forty 
cubic yards of farm-yard dung were spread in the drills, the 
potatoes planted on the last day of April and first of May, 
and covered in with the double mould-board plough. The 
weather was very droughty at the time of planting, and tne 
ground, of course, very dry, but the potatoes brairded regu- 
larly, and the dressings were applied during May and June, 
and the crop lifted and weighed on the 8th, 9th, and 10th of 
October. 


The follotcing Taile shews the Results^ 


Kiodf of Uamire. and 
when applied. 


l.}Oiuuio wppRed on"| 
theSCthnf Apnl 
in the drill with 
the dang preri- 
OHS to planting 
, the potatoes, j 
|Rape-di]St put in ] 
attheroot of the 
stem abont the 
middle of June, ^ 
{Guano appUed onl 
the top of the { 
drill on the 3(lth f 
of Maj, • • , 
pIN* ot hm gi • • « 

5.jGiiano put in at 
the toot of the 
stem ahont the 
middle of Jane, j 
[Urine applied he-' 
tween the drills, 
as collected, dur- 
ing die months of 
And June, 


E 

fl 

r 

t 

l 

1 

< 

E 

1 

Qasntitym 
Xml, ftc. 
per Acre 

Vclaeper 

ACK. 

Incresieiii 
Tom per 
Acre. 

Cut 

* d. 

■ d 

tOb« e»t qn 

L • d 

tini cwi qn 

2 


1 

9 1 0 

18 2 0 

0 15 0 

5 

6 3 

1 

31 3 

10 1 1 

20 2 8 

1 15 1 

2 

8 


14 S 1 

i 

28 10 8 

5 19 1 

- 

- 

- 

8 S 0 

16 12 0 


2 

8 


10 3 1 

20 6 6 

1 17 1 


- 

32 0 

11 11 3 j 

23 3 6 

3 5 3 


Value of 
Increase. 


1 10 0 


3 10 6 


11 18 6 


3 14 6 


8 II d 


It will be observed that, in No. 1, where the guano was applied 
in connexion with the dung, and in No. 5, where it was put on 
as a top-dressing after the plants had made their appearance, its 
efiacts were small in comparison to No 3, where it was applied 
on the top of the drill lefare the plants came up. Sefore apply- 
ing it in tlus manner, the drills were well harrowed down with 
the common drill-harrow, and the guano carefully sown on the 
top of the drill, and then covered up with the plough, and rolled. 














From the effects produced, I am inclined to infer that this is the most judicious method of applying guano to the 
potato crop. Throughout the season, this portion far exceeded any of the others both in point of strength and colour, 

Oats . — The field has a gentle declivity with a northern exposure. The soil, a sandy earth upon a subsoil of sandy 
clay. Not drained. The quantity of land experimented upon was five roods, and ploughed from clover lea in winter ; 
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portion was excellent^ and tlie otliers gtill a shade better 
than the undressed portion. On July 1st the guano portion 
was again excellent, the salt giving no visible difference from the 
undressed portion, and both the mixture and saltpetre portions 
improving rapidly since the rains. 

In these experiments the common salt and saltpeti’e failed to 
give an increase sufficient to defray the expense of application, 
and the mixture of nitrate and sulphate of soda gave but a small 
profit ; but I would partly attribute this to the land having been 
in good condition, as the crop on the undressed portion was 
good, and the oats on the dressed portions were all lodged before 
they came to maturity. 

The nitrates generdly add more to the bulk of the straw than 
to the weight of the grain per bushel, and in this case, though 
the grain was winnowed to the same weight as that from the 
undressed portion, the quantity of light grain was greater. 
There was very little difference in the appearance of the samples 
after being dressed for the market, except that from the portion 
dressed with salt had the best colour. 

Turnips . — ^The turnips occupied 13^ acres ; the ground was 
nearly level ; bounded on the north by a plantation, the other 
sides being exposed. The soil was a light gravelly earth, resting 
upon a gravelly subsoil. The field was ploughed out of lea in the 
autumn of 1845, and a crop of oats taken in 1843, which was a 
poor one, being only tw'enty-two bushels per acre. After the oats, 
the land was deep ploughed in autumn, and well cleaned in spring, 
previous to sowing the turnips. 

Ten acres were manured with twelve cubic yards of farm-yard 
dnng, one cwt. of guano, and eight bushels of hones per acre; these 
were sown between the Slst of May and the 10th of June. The 
crop averaged twenty-five tons per acre. 

In order to ascertain the comparative effects of a few special 
manures, a portion of land of equal quality was reserved, upon 
wHch the following experiments were made. The drills were 
drawn at twenty-eight inches apart, and, in connexion with[ twelve 
2 .cre of farm-yard dung, which were spread in the 
drills, the foUowiag bubstances were applied Isf, A mixture of 
bone-du^ and guano ; guano ; 3</, bone-dust. The experiments 

were made two-fold, on half an aci*e each, and a portion was left 
between the two sets of experiments with nothing but the dung, 
to prove their comparative effects. Immediately adjoining these, 
two single portions were manured with saltpetre and gypsum, and 
whole are given in the following tables. 

The turnips were the Gordon yellow variety, sown on the Cth 
of June, and the crop was weighed on the Slst of October. 
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A few experiments were made on another part of the same 
field ; and, although the portions of land were small, amounting 
to only one-twentieth of an acre each, yet the results are not 
uninteresting. The substances were applied in connexion with 
t w elve cubic yards per acre of farm-yard dung, the tumms sown on 
the 28th of June, and the crop weighed on the 31st of October, 



Manure. 





























14S RPPOHT or EXPrRiMirsrT«i with nirrERrxt MAxrnr^ 

In these last experiments the land is nearly of the same quality 
with the portions upon which the other experiments were made, 
hut the crop was much infeiior throughout, which may partly be 
ascribed to the farm-yard dung being inferior and paiily to the 
season haring been too far advanced when the turnips were sown, 
all the late sown turnips in this district being deficient this season, 
1844. 

From these results, and the experience of former years, I am 
led to conclude that, when guano and bone-dust can be obtained 
at a moderate price, they may, in all cases, be applied with the 
farm-yard dung to tuTnqi^ with advantage. In these experiments 
the crop was greater when these tw’o substances were applied 
together than when applied separately, and, when we consider 
the nature of bone-dust and guano, it is evident that a mixture 
of the two w’ill always have a good effect ; for where guano is 
applied alone it causes a rapid growth, and the turnips have a 
tendency to ripen prematurely, while, on the other hand, the 
bone-dust causes them to come away slowly, hut continues to grow 
them till the season is far advanced. Now, when both are con- 
joined^ the ^uano secures a regular braird while the bones keep 
the turnips m a growing state during autumn. In the above 
experiments the turnips \rith guano kept the lead till about the 
middle of September, when they begau to fade a little in the tops, 
and where tne mixture W’as applied they continued so luxuriantly 
for a month afterw’ards, but, when weighed, were beginning to 
fade, while the bones kept them still green and improving daily. 
Seeing this to be the result when applied in connexion with farm- 
yard dung, the inducement to apply them conjointly is consider- 
ably greater when no farm-yard dung is allowed. I have not 
nnfrequently seen turnips with bones comparatively useless from 
being tardy in brairding, and I have likewise seen them with 
guano very deficient on account of ripening prematui'ely, but I 
have always found them excellent when these two substances 
were applied together. 

The turnips on the gypsum portion brairded rather iiTcguIarly, 
but improved much during September and October. Those on 
the saitjietre portion likewise brairded rather irregularly, and 
failed to increase the crop so much as to defray the expense of 
the implication. The sulphate of soda, though not equal to 
bon^dust and OTano, appeared throughout the season to have a 
considerable Q’he rape-dust portion had always a healthy 

appearance. The sulphate of ammonia seemed to liave veiw 
little effect. ^ 


Haring been in habit, for a number of years, of making 
exp^nraents with different manures, I have not been inattentive 
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to the effects which they produce ou the succeeding crops of the 
rotation. 

In applying bone-dust to turnips, I have frequently found that, 
at the rate of from twenty-five to thirty bushels per acre, the crop 
was as good as when thirty cubic yards of farm-yard dung were 
applied, but the succeeding crops in the rotation, particularly the 
hay, were generally deficient ; but, by consuming the half of the 
turnips on the ground by sheep, the crops throughout the rotation, 
were as good, and often superior to those manured with farm- 
yard dung. 

Nitrate and sulphate of soda have an excellent effect when 
applied as a top-dre'=‘sing to the potato crop ; but I never could 
discern any difference on the succeeding crops. Soot, when used 
as a top-dressing on hay, seems to exert the Vnost of its influence 
on the crop to which it is applied. G-uano appears to benefit 
e\ery Lind of crop without exception, and although it is of 
an active nature, and brings the crops early to maturity, its 
effects are not confined to the first j ear. Last ^ear, 1843, 1 used 
it to a considerable extent as a manure to the hay, turnips, 
and potatoes. Where it was applied to the hay there wras no 
remarkable difference in the oats of this season ; but its effects 
in the second year could not be expected to be great, as it w^as used 
only at the rate of one and a-balf and tw'o cwt. per acre ; but 
W’here it was used in the drill at four c^vt. per acre for potatoes, 
the oats w^ero superior this season to those manured with farm- 
yard dung at tho rate of thirty cubic yards per acre. 

A field, which is rather steep, and to which it is difficult to 
apply farm-yard dung, was manured with hone-dust in 1839 for 
turnips, the w-hole of which w’ere carted off the field, and only a 
small allowance of lime compost applied the following spring. 
The crops were good throughout the rotation, and it was again 
manured for turnips in 1843 with guano at four cwt. per acre, 
w’hich raised a good crop, the half of wliich was consumed on the 
ground by sheep. The oats which followed were excellent, and 
the seedling grasses on the field at present are beauriful ; thus 
shewing that tho land may be kept in a high state of fertility 
without the use of farm-yard dung. But I would consider it the 
most judicious practice to apply either guano or bone-dust as an 
auxiliary to farm-yard duug rather than as a substitute. 

In situations where the dung made on the farm is all the 
putrescent manure that can be obtained, it is, no doubt, a great 
advantage to the cultivator to obtain these fertilizing ingredients 
at a moderate cost, as, by applying the dung made on the 
farm in connexion with these substances, to the w’hole turnips 
and potatoes, almost any farm may be brought into a high 
slate of fertility. 



THEORY OF MAX IKES — TIIEIR AGEXCY AS FERTILISERS, 

ComiDixDicated by John Towsrs, Piuhoiey’s Greeo, near Haidenlitad, 

Th 'i subject may be trite ; for so much has been written, that 
inahv may conclude that little or nothing to the purpose remains 
to be advanced. Perhaps, however, it will not be difficult to 
shew that, as yet^ we have attained to nothing like a sound and 
philosophic principle of manuring ; and that received opinions — 
if such, indeed, exist at all — are founded upon loose conjecture. 
The very introduction, not only of foreign gvanos^ but of some 
score of w'hat are called artificial manures, with the whole range 
of comparative experiments which are weekly announced in the 
agineultural press, tend to prove that such, indeed, is the fact. 

I have been considerably impressed by the perusal of the 
article on the Over-liming of Land, at p. 480 of the Tramac- 
Hons of the Higiland and Agricultural Society^ for March 
1845, as it proves that error can pass current without the 
slightest inquir)', from father to son, for any indefinite period. 
In that able article it was proved that a light and open 
state of certain soils, particularly in certain districts, which 
was ascribed to the sujierabundance of Ime^ could in no degree 
be referred to liming, inasmuch as, in five specimens of soils 
conjectured to have been o^erlimed, analysis distinctly proved 
that the quantity of carbonate of lime did not amount to 
one and a-mlf per cent. ! And the writer adds (what I m^'self 
can go far to confirm) that “ in some fertile soils, which are 
capable of growing luxuriant crops of wheat, the quantity of 
carbonate of lime amounts to as muoh forty per eent^ 

It is not now my object to discuss the subject of liming. I 
only adduce this fact to evince the predominance of vulgar error, 
and to confirm what has been above stated, that we as yet have 
not attained to a sound general principle of manuring. 

By the term manure I mean to express all putrescent ferment- 
able substances, such as farm-yard dung, fold manure, and tlie 
contents of diains and sewers, that may for several reasons be 
called cloacine; also guano, and decaying vegetable matters : in 
a word, eveiyiihing that is resolvable into the organic elements, 
oxygen, hydrogen, nitrogen, and carbon — ^rejecting for the pre- 
sent all artificial or even bone manures, the bases of which aro 
fTZrorganio. 

At or about the period when the theory of Sumus was first 
broached, and became accredited, I was induced to devote con- 
sidmbble attention to it, and then addressed several aiticles to 
periodicals, which appeared in due course. To one of those, in 
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particular, which was printed in the Gardener's Oa::eite^ I solicit 
attention, in as far as it will prove that a view was then taken 
of the humic hypothesis in advance of the agricultural opinions of 
the daj", but which is found at this period to correspond with the 
more recent discoveries of science. 

It will be admitted that in the years 1837 and 1838 guano 
and the now advertised manures were scarcely knoum ; that pro- 
fessors and lecturers upon agricultural chemistry had made no 
advances. What, therefore, I wrote in 1838 must have been 
original, so far, at least, that it could not have been borrowed 
from anything that has been since promulgated. I thus expressed 
myself: — 

It has generally heen supposed that manures constitute the food of plants, and 
that they become so by being dlssalzed in the moisture of the soil, which solution is 
taken up by the absorbent vessels of the roots of plants, wbeuee, under the form of 
sap, it is distributed throughout "Ae vegetable structure. 

The doctrine is plaudble, but, like that of the laboration of the tree sap in the 
leaves, and its descent to the inner bark, it is involved in doubt and uncertmnty. 
It is, indeed, extremely difficult to conjecture what part manures oth perform in the 
functions of vegetable nutrition ; becaiwo it is quite certain that vota $ingle partysU 
of ei6 fliost impalpable powder can be made to enter into the ressde of the root* ; and it is 
equally certain that water— boiling water — can dissolve only a very small portion 
comparativdy of the most reduced 8pit>dimg. But every observant gardener or 
Ihrmer must have remarked that, when manures arc added to earths in due propor- 
tion, and not so as to glut the soil, the whole mass vanishes ; and though, for a time, 
the earth be somewhat blackened, it gradually acquires its natural tint, and loses 
every trace of the decomposable substances which were added to it. 

Another fact is apparent, namely, that under the stimulus of a vagetahle crop, 
land frees itself from the manure sooner tlian if it were left to act solely by its own 
unassisted energy. 

It is not long since the public was amused with a novelty ; forth© cold black mass 
of the dunghill was dignified with the title of humine^ whence also we obtained another 
chemical compound called aad, which last was declared to he a combination of 
oxygen with humine, in a state of prraaration easily soluble in the fimds of the soil, 
and to be thus the real and prepared (or “ cooked’’) food of plantE^ fitted to be taken 
up by their radical absorbent vessels. This assumption, the very danilyism of 
science, was at the time sufficiently exposed, and we now hear little more of humus 
or its relatives. But the doctrine of the dissolution of manures is still credited, and, 
therefore, it behoves every on^ who perceives its fallacy to expose the delusion. 

Manures, we have said, are but scantily soluble in w'ater ; but they are found to 
vanish, and in time to be entirely consumed. To become, therefore, the food of 
phmts, they must be decomposed, (not simply dissolved,) and thus be resolved into 
their elements. The analysis of black spit-dung by distillation, or the application of 
fire, clearly proves what these elements are. A considerable volume of gaseoM 
fluid is obtained, eonsisdng of carbonic add and hydro-carbons. Some ammonia 
may ofton be traced ; and uiese gases prove the existence of bases which, upon the 
application of fire, have yielded oxygen and hydrogen to form water, oxy^n and 
carbon to form carbonic acid, and hydrogen and azote to form ammonia. But 
besides aeriform fluids there are solid matters which remain in tlie vessels exposed to 
the direct fire, and these are, graeially, free charcoal, alumina, chalk, oxide of iron, 
and one or more neutral salts, in varying proportions. 

Now this decomposition, or one more slow in its progress, but closely resemblrag 
it in character, is carried <ai in the soil ; and the only agent of the combustion 
we can by possibility trace, is water. Of this mysterious agency the wnderful 
discoveries of Mr. Faraday became the best interpreters. Thus, a nn^ pain of wafer 
was found to contain a volume of electricity equal to that of a powerfiil flasli of 
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bglitizing, and that, to decompofie tneh a nuuute drop, it required a stream of 
voltaic electricity of intensity sufficient to Leep a platiua uire red-hot during a con- 
eidcrable period, ^ 

A poeer capable to decompose uater xvould, thciefore, be an all-sufficient cause of 
the decomposition ot mauares deposited in the soil, and of the new arrangement of 
their elements into nntrithc sap, and other pioducts ubich perform 'tost and impor- 
tant offices in the economy of nature. 

There are crudities in the foregoing article ^hich the luminous 
\iritmgs of Liebig and other great analjsers enable us to correct ; 
and, now, therefore, I venture to offer my new theorj^ of manure, 
founded upon the induction of those great facts which philosophy 
has recently elicited. Since the introduction of foreign guano a 
great variety of artificial compounds have been produced, all 
tending to one leading point, namely, that, so far as the ground 
is concerned, tho bulk of manure may be reduced to a veiy’ small 
compabS„ and that hiorganic substances perform a much more 
important role than was formerly contemplated. In this %iew of 
the operation of manures, I think that modem experiments have 
gone far beyond the h)’pothesis of the great Gem^an chemist, 
Liebig ; for he insisted upon the importance of humus (or semi- 
reduced 'vegetable matter) as a generator of cationic acid. But 
in order to avoid prolixity, I shall demist from any reference to 
the new manures, and confine my remarks to that old and 
approved fertilizer, the n^anure-heup of tho farai and fold-yard, 
and, assuming this as the most approved and comprehensive tjpe, 
I propose, by an analytical arrangement of its chief consti- 
tuents, to aim at an elucidation of the philosophic principles of 
manuring. 

Farm-yard and fold manure consists of semi-reduced straw, 
hay, and the foecal excretions of live stock. The two former 
aTOund with siliceous or flinty matter, an inorganic substance 
evidently obtained from the ground ; the organic elements, all of 
which are capable of being developed in the form of aerial gases, 
are ojrggen, hydrogen^ (the bases of water,) and carbon^ the base 
of carbonic aerial acid. The animal matters contain also the same 
organic elements, with tho addition of nitrogen, whidb lattei’, 
combining with some of the hydrogen, forms and passes off in the 
state of ammoniaeal gas, whence the pungent odour which is so 
perceptible in stables and dung-heaps, when in their first heated 
state of active fermentation. Besides these organic elements, the 
focces of animjJs comprise some inorganic salts and phosphates 
not resolvable into gaseous fluids. 

I do not intend to enter into anything like a minute chemical 
analj^sis of manures — ^ihat has been done by numerous writers, 
and the results are detailed in all the scientific agriculturai 
periodicals of the day. I merely pi*opose to shew, generally, what 
are the gasefiable constituents of farm-jard manure, including 
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eloucifie^ (that is to say, the ordure from house-drains, &c,,) and 
what those inorganic salts, and more solid matters which remain 
after the completion of the multifarious decompositions effected 
during the processes of fermentation. 

In the first place, if a mass of mixed maniu'es be kept till it be 
brought to the condition of black spit-dung, little more remains 
than a very reduced quantity of carbonaceous vegetable matter, 
blended with the silex of the straw, and some trace of metallio 
oxides : it is the product of slow combustion, termed by Liebig 
eremacausisy and, with the exception of old decayed wood, is 
perhaps the best representative of humtis which we possess. The 
public were amused, or rather njystified, about seven or eight 
years ago, with the introduction of the fanciful terms Iiuminey 
/mmvs^ and humic acid^ all of which had their origin in the Latin 
\vord Inmns^ the ground or earth, and, therefore, conveying no 
definite intelligible meaning, unless it be that of a certain sub- 
stance w’hicli confers a nutritive quality on the native earths. 
The humic theory was, however, effectively assailed about the 
period alluded to, and to render it finally innocuous, it only 
remains necessary to insist upon the great and unquestionable 
fact, that no particle of humus can, by possibility, he taken up by 
the roots of plants : that even the co?ottn %(7 matter of liquid drain- 
ing from the dunghill is equally excluded from sound and growing 
roots, though it can pass through wounded portions of both roots 
and stems ; and, therefore, \hsi,thumu8^ solid or liquid, cannot be, in 
its direct action, the ‘‘ prepared*” or cooked food” of ^^getables. 
While insisting, however, upon this paramount principle, we 
must admit that reduced manure is indispensable to fertility, inas- 
much as it becomes a fruitful source of carlonic acid^ and moisture 
being in itself convertible into those products, under the action 
of the roots of plants, or rather of their mtal principle^ by which 
much of the remaining carbon is generated, and the small residue 
deposited in the form of black charcoal. 

We can now perceive how a large mass of manure is disposed 
of. In a word, almost every tangible portion is developed in the 
forms of watery fluid and invisible gases, leaving only an almost 
inappreciable proportion of carbon to be added to the bulk of 
the soil, unless we except the inorganic salts and siliceous matter 
reduced to a state of extremely minute division. 

The charcoal finally deposited, cannot, however, be taken up 
by the roots of plants ; and thus every, the most minute, solid 
particle of manure, though its weight amount to tons when 
ploughed into the land, must unde^o a total change, through 
the agency of powerful chemical aflmiities, before it can supply 
sap to the absorbent organs of the roots. 
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It only remains to offer a few remarks upon the agency by 
which a bulk of manure is so changed as to be reduced to a mere 
modicum of solid matter, which likewise, (if vre except the few 
inorganic residua,) is of no other avail than as an absorbent of 
moisture and other products of fermentation. 

From the previous statements, it will, I hope, appear that 
every particle of putrescent manure which is gi\ en to the earth 
must undergo a decomposition which can only be induced by the 
play of chemical affinities, and those so powerful as to develope 
the elements of water, to re-form water ; also the elements of 
hydro-earhons and of ammonia ; and to model and incorporate 
all these so as to produce that specific crude sap w’^hicli is exactly 
appropriate to each individual vegetable. 

Chemeal agencies involve electric induction, and water can 
onlj be electrically decomposed, as Faraday has shewn, by the 
passing of a current. Now in the germination of seeds water is 
decomposed and heat is generated ; during the i)rotriision and 
advance of roots also, the manure is decomposed, and new modi- 
fications of its elements effected. But to what prime motor 
cause are we to look, m that which gives the first spark, or rather 
what the niedium through which that elemental stream passes, 
which induces those mysterious decompositions and recombina- 
tions ! 

The theory of electro-culture excites much interest at the pre- 
sent moment, and the inquiries thus set afloat cannot fail to 
elicit important facts ; still, as we already know that a handful 
of green grass, a blade of com, and vegetable-pointed tennina- 
tions of eve^ description, rank as the 6e$f of all electric con- 
ductors, as likewise we are sure that the air, and every particle 
of matter, are replete with etherial fluid, of which the sun is 
beyond doubt the fountain, it seems more than probable that 
each vegetable body, even at its first emergence from the soil, 
receives from light and air, and conregs through its organization, 
that ehMricity^ which connects heaven with earth, decomposes 
terrestrial moisture, and thus produces the current that effects, 
in specific and harmonious order, all other required electro-chemi- 
cal changes. 

Admitting that the voltaic ap]>aratus furnishes the typo of the 
current, and knowing the electric condition of the atmo'^pherc, 
whafc other agent need be «!ought ? Manures are decomposed 
most rapidly under the action of a vegetable crop, and atmo- 
spheric electricity rushes through e\er}’' pointed teimination of 
the structure ; we cannot, therefore, doubt the superior efficacy 
of introducing a liilk of manures like those of the farm-yard and 
fold, over the mere top-dressings and scatterings of gnano or its 
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representatives, as by the former it enjoys all the difeet results 
of organic developements, and obtains a permanent fund of carbon- 
aceous substances, whence to derive an ample supply of carbonic 
acid, whereas the latter may be considered as the mnaim of 
laloratiom already ejfected^ and, therefore, deficient in one of the 
chief requisites of vegetable nutrition.* 


SUPPLEMENTARY NOTICE ON THE SUBSTITUTION OF TUBES 
MADE OF LARCH WOOD FOR DRAIN-TILES USED IN 
DRAINING. 

By WiLLUM Scot, Es<i., of Craigmuie, Stewartry of Kirkcudbright. 

The attention of the agriculturist to the imporiance of thorough 
draining with tile has now been so fiilly roused, and the system 
is in such active operation, especially throughout tho more valu- 
able and productive districts of Scotland, tliat time alone seems 
to be all that is required for the completion of that essential 
improvement. There are, however, other, and, unfortunate^, 
very extensive districts in Scotland, in which physical obstacles 
present themselves to that mode of drainage, either from tne 
impossibility of procuring tiles at a moderate expense, or from 
the nature of the soil not being adapted to the use of tiles, or 
from the combination of these two causes. 

It is now several years since I ventured to bring before the 
public notice a plan for obviating such' physical obstacles, by the 
substitution of tubes made of larch wood for the common drain- 
tiles made of clay ; and I then endeavoured to shew that in many 
situations this proposed substitute formed not only a most efficient 
kind of drain, superior in some respects even to tiles, but was 
also more economical. 

In the paper to which I refer, published in the TrmxmctmiB of 
the Highland and Agricultural Society for September 18il,p. 99, 
I expressly limited my proposal “ to those localities where larch 
wood w'as cheap and abundant, and where tiles were not readily 
procurable at a cheap rate and I gave some calculations of the 
relative cost of wood and tiles applicable to such looaUties. ISemg 
sensible, however, that some degree of mistrust is very naturally 
entertained respecting calculations of value not founded on abao^ 


These thonglits of Mr To-wers may, perhaps, have the effect of directing tho 
attention of some agricultunsts to the premium on ekeStro-aikure^ placed at the dis- 
pQsal of the Society hy Mr Gordon of Knockespodk. The grounds upon wbicdi this 
premium has been offered will he found explained at p. 503 of the Society's Transac- 
tions for March 1045 . — Ed. 
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lute buying and selling, I do not regret that the drought of the 
two last seasons, by putting a temporary stop to the operations 
of the saw-mill, has given me an opportunity of testing these 
calculations by the actual purchase both of wood and tiles ; and 
I conceive that it may not be uninteresting to the Society to 
hear the result. 1 stated in my former report that, taking larch 
wood of the quality usually emplt»}ed for making paling and 
sheep-bars, and at the ordinary selling price in my neighbour- 
hood in Erkcudbrigfat, tlie quantity required for one rood of 
eighteen feet of drain tube, four inches square, and including 
sawing, would cost 6d. ; but on offering that price at a saw-mill 
in the vicinity, it was »«itated that, owing to their wood being of 
a superior quality, which it certainly was, they could not afford 
to sell it for le<?s tlian 7d. per rood, and I accordingly purchased 
it at that rate. The wood was delivered ready sawn into the 
requisite lengths of six feet, the requisite breadths of four inches 
for tops and soles, of two inches for the side pieces, and one inch 
in thickness^ throughout : in short, ready iu all respects to be 
bored and pinned, which operation, on repeated trials, very care- 
fully conducted, did not exceed 1. Id. per rood; but call it 2d., 
and we have the tubes finished at 9d. the rood, including every 
expense. I do not include the carriage from the mill, because, 
in all my calculations, I proceeded on the piinciplo that a pro- 
prietor was to operate wdth his own w’ood and his o\mi mill. On 
the other hand, purchasing tiles at the nearest Idins, \iz. at 
Uiimfries and Dalbeattie, each distant about twenty miles, the 
c*»st was as follows: — 


« lOOO drain ii^es of till ce iueli, L.1 10 0 

Caitige, each cart carrying 233 at (h. . . . 0 18 0 

2,000 dressed slates fo** soles, at 7s. per lOOO, . . 0 14 0 

Cdrtage of ditto, ............ 080 


L.3 10 0 

The tiles ivere only twelve inches in length, and the slates six 
inches square, and the quantity specified above served to lay 
fiity-five and a-half roods of eighteen feet, thus costing Is. Svd. 
per rood, or very nearly Is. -3^d., thus leading a balance in favour 
of wool of 45d. per rood ; and, had the wood been my own, the 
balance would have been a penny more. I preferred purclia«*ing 
dres^sed slates to refuse slates, at the cost only of the carriage, 
becaU ''0 tne time and labour expended in chippinsrand laying the 
latter, counterbalanced much of their cheapness T and, after all, 
they make but an indifferent floor. The dressed slates, even, arc 
not equal to tile for soles, on account of their shortness, but they 
are more portable. In my former report, I calculated that tlie 
cost of dram-tiles, at the prices of 1840 and 1841, would amount 
to Is. Sgd, per rood, with the kiln at the distance of a few miles. 
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and taking the average length of tops and soles at 13^ inches. 
Since then, however, the prices have been reduced. 

Professor Low, in his late work on “Landed Property,*” 
calculates the cost at 8Jd. per rood, the kiln being only one mile 
from the farm — a single-horse cart carrying, on a medium, 4:50 
tiles and 900 soles — ^which m^ht perhaps be done for so short a 
distance, and the length of tile fifteen inches, which I apprehend 
to be above the average length in most parts of the country. At 
the same rates, tiles of twelve inches would be lO^d. per rood. It 
would thus appear that, in all those inland and Highland districts 
where “ wood is cheap and abundant,” in which alone I advocate 
its use, it will be the more economical material, even were there 
a tile-kiln on the spot, 

I cannot but feel gratified at having thus had an opportunity 
of verifying, by actual experience, tlie correctness of njy former 
calculations, w’hich, indeed, has become of particular importance, 
since, in two recent and highly valuable publications, Professor 
Low on “ Landed Property” and Mr Stephens’ “ Book of the 
Fann,” the invention of larch-wood tubes for drains has 
scarcely received a fair measure of justice. 

Professor Low states as follows : — 

“ Boxes of wood haA^e been proposed for drains. These are 
made of the smaller wood of fir plantations, and are formed into 
oblong boxes, the sides of which are loosely put together by 
W'ooden pegs, and perforated so as to admit the water. These 
boxes may be found useful in cases of soft peat, but they are 
more expensive than tiles, and thus are less suited for general 
n«Je.” 

Now I submit that this is hardly a correct description. The 
tubes are not made of /f, at lea‘<t in the popular sense of that 
terra, by which most people would understand Scots a A'ery 
perishable material ; but of larch, and of a tolerable size, a wood 
peculiarly adapted for long duration in its position under ground. 
Neither are they loosely put together, hut, on the contrary, so 
firmly that they will stand vei'y rough usage, infinitely more so 
than tiles. But what I chiefly complain of is the manner in 
wdiich their use is contrasted with tliat of tiles, and set aside 
generally on the ground of their greater expense. If reference 
be made to my paper, page 99 of the Transactiom for 1841, it 
will be seen that I specially deprecate such contrast. The very 
title of the article itself expresses this — “ On the substitution of 
tubes, made of larch wood, for drain-tiles, in situations where 
the fonner is cheap and abundant, and the latter expensive, or 
not easily procurable.” It is quite true that larch tubes are not 
suited for ameral use ; they were never proposed for it : but I 
think it would have been but fair, in stating this acknowledged 
fact-, to have likewise stated the circumstances under which their 



loS 


MR «(0T OV THE siUBSTITUTrON OF L^RCH-WOOD TFEES 


use icas indicated^ not only from their cheapness) but from their 
superior adaptation to the soil of those very localities which pre- 
sent such circumstances. 

Mr Stephens, again, calculates the comparative cost of tiles 
and wooden tubes in tins manner. 

‘‘ Take the cost of tales at 30s. per 1000, including carriage, 
tliat will be farthing per lineal foot.^^ But here he omits the 
cost of the sole,* although in his previous argument he makes 
out, in the most convincing manner, that the use of the sole is 
indispensable ; at any rate, in comparing the expense of tiles with 
wood, the tubes being complete with soles, it is but fair to 
take soles into account. Adding one half, therefore, as the cost 
of sole tiles, they will come to rather more than lOd.' per rood, 
or 2\ farthings per foot. Mr Stephens does not give the esti- 
mate by the rood. He then calculates the cost of wood thus : — 
“ A lineal foot of larch contains, say 1 superficial foot of 
timber, 1 inch thick, costing for carriage and sawing 1 farthing. 
The fitting, boring, and pins will cost 2 farthings, and the timber, 
at 6d. the cubic foot, costs 2 farthings more, which altogether 
makes the tube more than three times dearer than the tile ; and 
if the cost of the timber be thrown into the bar^in, still they 
will be double the price of tiles.*” This very formidable array of 
farthings, amounting to 6 per the lineal foot, against for tiles, 
appears sufficiently discouraging ; and, were it correct, it would 
certainly be the prudent plan to consign wood to the flames. Mr 
Stephens’ calculations may be correct according to the circum- 
stances in w^hieh they were made. These I do not know.f But 
what I do know is this, that vrhere I am situated I can make up 
the tubes at 8d. the rood, with my own timber, inching Us 
inarh^ahh price; at 9d. the rood with bought timber, or 2 
farthings per lineal foot ; and that if Mr Stephens will kindly 
afford me the opportunity, I will engage to t^h him, in one 
day, to bore and pin the tubes with his own hand at the rate I 
have mentioned. I am the more concerned that this (as I con- 
sider it) erroneous statement should have been made, as in other 


* When this paper was read at the Society’s monthly meetings in the Museum, 
Mr Stephens stated that 30s. inchided the cost of the soles, pis calculation must 
therefore stand, as stated in his worli^ in all situations where tiles can be procured 
at so cheap aerate. 

•f* The circumstanees, we believe, in which Mr Stephens made his calonlations 
were simply these : — That as tiles and soles of 13 inidies in length can generally he 
procured in the country for 30s. per 1000, the cost of draining, m as far as they are 
eonCmed, isyrom 5d. to djd. per rood of 18 feet. If drain-pipes of 15 inches in 
length be employed,] their cost being only 15s. per 1000, the eniense of drain- 
mg wdl be reduced to about 2id. or 2}d. per rood of 18 feet. In both cases the 
is much below that of hiren tubes. Mr Stephens, we also believe, 
the Hneal foot as the measure of bis calcnlations, because whUe the road 
Tanee » iatu& m lengtii in different parts of the counts, the foot is the same 
dverywliere, — ^En. 
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respects I cannot but be gratified at the very favourable notice 
he has taken of the larch-tube method of draining. 

While on this subject, I may state that pins made of larch are 
now found to answer as well as any other kind of wood- They 
are entirely cut and cross cut by the circular saw, and with the 
greatest ease and rapidity. They need no dressing or pointing 
whatever, but are readily driven, square, into the round augre 
hole, making what workmen consider a very firm job. Then, 
with regard to boring both the water and pin holes, we can, by 
a simple and unexpensive adaptation of racks and pinions, work 
the whole five augres for a six feet tube, simultaneously piercing 
two or even three boards at a time, and thus reducing the cost 
of this part of the process by nearly four-fifths. My estimate, 
however, is made on the old plan of w'orking me augre. Whether 
the nature of the land, which alone I represent as being favour- 
ably circumstanced for the use of the wooden drains, will indeed 
repay the expense of thorough draining, is another question, and 
one which I do not pretend to decide. But I will at least venture 
to affirm this much, that it may be ^partially applied with great 
advantage, both as to profit and appearance, in redeeming many 
fine parks and enclosures in upland coitntries, which are marred 
and defaced, and rendered hurtful to stock, from the effects of 
springs welling out, and forming large patches or fringes of deep 
boggy ground, covered with rushes, spritt, and rank grasses, or 
forming extensive black mossy sloughs, sometimes of great depth, 
and which neither tiles nor stones are calculated to drain. Tiles 
cannot be kept in position in such soft places, nor can stones. 
They sink down, and are sludged up, unless indeed they be sup- 
ported on long wooden laths. Even if the drains could be cut to 
the depth of the hard bottom, which cannot always be done, the 
moss, in a semifluid state, flows in from the sides of the cut, and 
chokes up stone drains. It is in such situations that the tubes 
are preferable to any other material, as by having them six, or if 
you choose twelve feet in length, and placing a cross-bar beneath 
their junctions where the moss is soft and deep, they will always 
preserve their level, and form a continuous and free passage for 
the water. 

In this manner, without any considerable expense or trouble, 
and without involving the general question of a thorough drauiia^ 
of unproductive land, proprietors have it in their power to add 
greatly to the value as yrm as to the beauty of their property, 
by such partial application of wood draining; and 1 am satisfied, 
for the reasons stated in my former paper, that this method of 
disposing of their timber will yield a better return than the prices 
usually obtained for it in the shape of paling or sheep bars in 
most of the inland and upland districts of Scotland. 
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THE WINTER AND SUMMER KEEPING OP TARM-HORfiES, 

Bj Mr Javes Carmichael, Raploch Farm, near Stirlingr. 

[Premiain, Ten Sovereigns.] 

The niaiugement of live stock of every description certainly 
never was better understood, nor more generally attended to by 
the agriculturifats of any age or country, than by the British 
farmers of the present day. Nor can there be any stronger 
proof of the justness of this remark than is everywhere exhibited 
in the high degree of perfection to which every species of live 
stock have now been brought with reference to all the physical 
properties of strength, symmetry, and size, necessary to develope 
the natural usefulness and utmost value of the various animals 
composing the stock of every faxm. 

But seeing that some of these animals are wisely designed for 
human food, whilst others are doomed to perpetual labour only, 
there is reason to fear that present gain may at times pi*ompt 
individuals to pamper the ox and pinch the hoi'se more than 
sounddisci’etionortlierealinterest of the pai-ties would justify. Not 
that any one, farmer or no farmer, is so inconsidei'ate towards 
such faithful servants and disinterested labourers as to depidve 
his horses of the necessary supplies of food, whilst he, at the same- 
time, requires their daily aid in the varied operations of the farm, 
vet the efl^ct may be very much the same upon the health and 
physical condition of the horse, whether his food he limited in 
amount, or be deficient in quality, or impi’operly administered. 

Nor can the inconsistency be denied of the complaint general 
amongst agriculturists of the great expense of keeping their 
horses, whereas not one word is uttered against the sums annually 
laid out for artificial food in preparing their cattle for the sham- 
bles, strangely forgetting that as surely as the one animal repays 
(which, by the way, is not always the case) all this expense, so 
also does the other, even with compound interest^ though un- 
doubteJiy in a very different form. 

How unphilosophical and unjust, then, to gnidge that noblo'»t 
of quadrupeds, the horse, the full amount of nutritious provender 
wWch the physical structure and the constancy of his laborious 
toils absolutely require, and without which farming wrould indeed 
be a difidcult and gainless undertaking. 

But as economy is at all times highly commendable, and now 
become absolutely necessary in eveiy department of life, tte 
main point of inquiry here is, ifozr farmr-Jiorm may hept in tlip 
he^worMiigcqndHion during muiMT and wMer ; that is, what are 
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the quantities and qualities of provender best adapted, without 
want or waste, to the proper maintenance of work-horses in fair 
condition for their work at all seasons. 

It must, however, be obvious that this proposition admits of an 
almost endless variety of answers, seeing that every district has 
its peculiarity of work and produce, and, therefore, the forage 
of agricultural horses must bo confined to the crops of the farm, 
so far as these comprise the ordinary produce of straw, hay, and 
oats, with out or uncut green food. In the hemy~Jand districts, 
where leans^ red elarer^ and turnips^ enter into the rotation of 
crops, the mode of keeping horses is very simple and satisfactory 
in every respect. It is this : — ^From the month of J une, or when- 
ever the clover, intermixed with rye-grass, is sufficiently advanced 
in growth to admit of being cut, which is generally determined by 
the blooming of the lye-grass and formation of blossom-buds on 
the clover, the horses gladly return to this succulent food from 
the dry straw or best hay, and will soon become plump and sleek 
on it without a single feed of oats, except on occasions of an 
extra day’s work, throughout the summer, the first cutting serving 
till August, when they are supplied with cut tares for a week or 
two, and thereafter kept upon the second crop or aftenmih of 
clover till near the end of October or so, and are then placed on 
their former fodder of bean-straw, which is continued till next 
return of cutting grass. 

In the winter months, however, each horse has a daily mess 
or mash of boiled or stewed (not steamed) bean-chaff, mixed 
w'ith light com and small beans, separated by the winnowing- 
machine or sieve from the best grain, to which a few turnips 
and a portion of salt are added, with just enough of water to 
secure the boiler from injury, whilst the whole is being reduced 
to a pulpy state, and the pulp is then put into one or more 
troughs, to remain till the evenmg, when the mash is divided 
among the horses, at a temperature of about blood-heat, immedi- 
ately on their return from the yoke. 

ifothing can be more grateful to poor jaded horses, coming in 
cold with rain, though warm mth perspiration, than this repast, 
and the avidity with which they partake of it, after being rubbed 
down, is the b^t proof of its congeniality to their tastes. In fact, 
they are quite impatient until its arrival, far more so than 
in the case of an expected feed of oats, and will hardly taste the 
straw, however hnngiy, before they have finished their mash, 
when they become quiet, and pick at the racks, or soon lie 
down, if much fatigued ; thus shewing that even the commonest 
offisils of the bam-floor, may, when combined with one or two 
other equally simple ingredients, be formed into substantial and 
really nutritious food for the hardest-working farm-horses, with 

TRANS.-— OCTOBER 1845. L 
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the additional allowance of one feed of inferior oats and beans in 
the morning, and another at mid-day, when constontly employed, 

In this manner are all the farm-horses of the principal clay-land 
districts of Scotland maintained in the very best possible condi- 
tion, without a particle of any other forage,^ from season to 
season, care being taken to arrange the supplies so as to leave 
one or two old bean-stacks remaining to commence the winter 
season with, because of the flatulent nature of new bean-straw 
before it has been some time in the stack, or otherwise deprived 
of its superfinous moisture. 

The same plan is adopted in several other corn-land districts, 
where few or no beans are cultivated, by substituting pea-chaff for 
that of beans, or, in absence of both, putting oat-chafl^ chopped 
straw, or hay, or the like, into the boiler, jdong with the small 
barley, or oats, turnips, and salt, and even buying beans for 
the express purpose of being thus used for the horses, long 
experience having shewn that no other form of feeding, nor any 
other mode of supplying the horse with beans, can equal that 
of boiUng them, wnen tne object is chiefly to keep his bowels 
right and his body lusty. Boiled beans, interchanged with dry 
com, are, therefore, invariably preferred by horse-dealers when at 
hand, as the readiest method of maiing %jp a Jiorse^ as it is termed, 
for the market, in at once giving him more flesh and a finer coat. 

Beans and pease are^ from their wholesome, as well as on account 
of their nutritious, properties, thus largely used alone or mixed, 
bruised or whole, with oats, for horses at all the public works, and 
also by carriere, carters, and cowfeeders, who find bean-meal very 
fattening, besides being productive of more and better milk than 
any other grain rimilarly used ; and a mixture of diy beans and 
oats in any form is, therefore, generally considered much better 
for horses than oats alone, which, long continued, with other hard 
food, always heat the ^stem, and thus the animals become 
rough or stariry in their coat, however well groomed. Indeed 
the difference between the two modes of keeping is so perceptible, 
ei^eoiaUj in heavy draught horses, that their v^ry appearance 
will in almost any circumstances determine the question of their 
manner of feeding. 

It will, perhaps, be objected by some that this dietary must 
have a tendency to render the horses soft^ or more easily heated 
while under its influence ; yet those who have longest practised 
it (twenty to thirty years) cannot discover any omer difference 
in this respect than what is well known to occur in the case of all 
lusty horses compared to lean ones, placed side by side in the 
same team, md both fed on some other quality of food. The 
highest conditioned, L e. the fattest horse, assuredly will always 
be the first to perspire, when both fat and lean are placed on 
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precisely the same footing in every other particular save their 
food, except when the lean horse is overcome by the draughty or 
fatigued, \^hich he certainly will soonest be, and immediately 
become covered with a heavy cold dew from mere exhaustion, 
or want of stamii^ v^hilst his fellow, though foaming, is 
still fresh, active, lively, and entirely master oi his work. In 
point of general heakh, howe\er, as may easily be conceived, the 
advantages are most decidedly in favour of the thus prepared 
food fed hor^e, whose powers of digestion are thereby greatly 
assisted, without being impropeidy stimulated or overcome. 
Moreover, his hours of rest are nearly doubled. He, having so 
readily x*efreshed himself, lies down to repose, whilst his less 
fortunate though equally doserxing compeer, must remain for 
hours on his weary limbs ere he can po sibly appease the 
cravings of hunger from a crib of dry provender, which must 
undergo many chemical changes in the stomach before it can 
be rendered equally alimentary as the prepaied food of the 
other, though mostly composed of tlie very same ingredients. 
Yet it is not intended by this course of management to pamper 
the horses, nor to overload their comparatively small stomachs 
with too much soft food on any occasion. When the horses 
appear very hungry, or are apt to swallowr their mash too fast, 
only one-hadf of it or so is given at a time, and the other half, 
one or two hours thereafter, leading them in the inteiwals to 
partake of their straw or other fodder at pleasure. 

Nor is it supposed that such mashes would find favour 
in himting stables, although a feed or two of boiled beans would, 
even there, often prove of greater benefit to some horses, at 
the close of a long chase, than their ordinary fare. Young colts 
thrive remarkably well on this food with straw, and even old 
horses are much healthier with the same feeding in winter, than 
when kept on cut clover in summer, as this frequently causes 
the legs of old and idle horses to become greasjf. Some of the 
most extensive post-masters, in large provincial towns, have, 
therefore, adopted the preparing of daily mashes from waste 
hay-seed, and other sweepings of their lofts, stewed with a 
mixture of turnips, and the cheapest market barley, duly 
seasoned with salt. The utility of prepared food, then, needs 
only to be tried in order to be folly appreciated, though its 
expense must, in every case, be dependant on the quantity and 
quality of the several articles enmloyed in the preparation. 
These may consist of one or all of the various descriptions of 
corn, pulse, and roots usually given to horses, together with 
such bean, pea, or oat chaff, chopped hay or straw, bran, or 
other substitute, as maybe most conveniently obtained in the 
locality, and which are all within the reach of ecery Tione^ 
Keeper^ whether a corn-grower or not. 
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Bean-straw being almost never sold, unless as an entire crop 
in tbe field, and, according to the present iovon mode of horpc- 
feeding, is indeed unsalable to any except perhaps a few carters, 
who may prefer it for a month or two in winter, when hay is 
high priced, it is, therefore, diflicult to fix its real value, although, 
when constantly used by the farm-horses, it comes in the place 
of oatrstraw or hay- The value of these, again, is scarcely less 
difficult of adjustment than the other, since every district has its 
own price for land produce. An approximation may, neverthe- 
less, be made sufficiently near the truth, to afford a comparative 
estimate of the different modes of keeping farm-horses on dry and 


prepared food. 

To begin, then, by sdecting an individual farm of about 120 
imperial acres of arable clay-land, wholly under crop or regular 
culture, where nine horses, old and young, including a brood-mare, 
colts, &c., are kept throughout the winter, and where the pre- 
paration of the mash is always in the charge of one person, (a 
boy,) who has fixed quantities of each article strictly pointed out 
to him, by which he proceeds to put into a cast-iron boiler of 
70 or 80 gallons imperial measure, as follows : — 


22 lbs. of beaiiochafr, 'valued at 8d. per cut., » L 0 0 1 i 
130 lbs of yellow turnips, 0d> per cut , . .007 

7 feeds ot small com and be-ins, sa\ at is. 80. per biisbel 

or eight ftedb, . . • • . . • 0 1 

1 i lb<<. of <uiit, nr about to each hoi se, to -nhich may 

be added fuel, saj ui ail . • • • .001 


Divided among 9 hoise^ is just 3d. per mash, L.0 2 3 

If hay sells at 3s. per cwt., bean-straw cannot fairly be 
e«5titoated above 2s. Id. per cwt. ; and finding upon trial that 
each horse will consume about 22 lbs. of bean-sti'aw per day, 
when fed on the above mash at night, together with one feed 
of oats in the morning and another at mid-day, the sum of all 
.hese items will be — 


22 lbs. of bean-straw, at 25. Id. per cut., L.0 0 5 

2 feeds of inferii r oats per day, at 2a. 2dL per bushel,* • 0 0 

1 mash as above, 00 3' 


Dailj cost of keeping each horse, • . , L.0 1 


Now, as this course of keeping continues from the 1st of 
November to the end of May, or seven months, the gross amount 
of the preceding account will stand thus: — 

210 days on bean-strau, at 22 lbs , or 4IA cut. at 2s. Id., L.4 3 I U 
210 dajb’ oats, 2 feeils per daj, at 2s 2d. jhi bushel, ... 5 13 9 

210 dajs'masbesi, 1 per daj, at 3d. each, 2 12 fi 


About L.I : ICs. per month per horse, , L.12 12 2^ 


* It need aeareoly be here remarked t'nt no farmer does, nor indeed can afford 
to give h s best oats to the h* rs^ on almost anv oeoa«»u>n. 
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The next estimate proceeds upon the assumption that the 
heroes arc kept the whole of this period on hay and corn, to the 
total exclusion of mashes. The account will — ^taking the same 
scale of prices for oats, and lid. per cwt. additional on hay, as 
the difference of its greater market value, if sold from the rick 
as bean-straw wnuld be from the bam-door — ^tlien be — 

210 da}s* luy at 22 ILs. per day, at 3s. per c«t., . . . L6 3 0 
210 dd}V oat^ 3 fteda per at 2b. 2cL per bushel, . 3 10 7i 

About L.2 : 28. per month per horse, . . Xi 14 1 1 4^ 

But the practical discrepancy must bo still greater, inasmuch 
as the w-eight of bean-steaw is, in ordinary seasons for beans, 
perhaps tw’ice the w’eight of an acre of sown grass hay on the 
fe.ame farm ; and, if the marketable beans produced on an acre 
b^' computed at 20 bushels, at Ss. 6d. per bushel, this will give 
£ 3 : 10s. per acre for beans, wWch is far more than the aftei> 
math of clover would bring. There is also the additional 
advantage of beans being a much less exhausting crop than 
clover, which is often twice cut without any extra manuring. 
Thus shewing the propriety of growing more beans and less 
clover-hay, or cutting grass, whenever the land is at all fit for 
beans ; and, doubtless, there are many farms where beans would 
succeed if drilled or ploughed down, on clean deep soils, although 
not really clay-bottomed land. DriUs are preferable, however, 
to broadcast, as the beans can then be hoed up, and a greater 
body of earth given to the roots, as well as being easily cleared 
of weeds. But W’hatever the system of sowing may be, the 
laud ought to bo rolled some time before the beans appear 
above ground; for bean-land can seldom be too much com- 
pressed at this period, if properly prepared at first. 

The stewing of barley or oat chaff, w’ith a little com and tur- 
nips, is also generally used in the keeping of farm-dairy cows 
in winter, along with oat-straw, reserving the hay till the calf 
is dropped, when this mash is gi\en up, and nourishing dry food 
supplied to the cows ; resuming the mash again, with the addition 
of bean-meal, together with hay, till the grass or green-food 
season returns. But especial care is taken not to mix any bean- 
chaff in the cow-mash, because of its laxative nature, and of its 
causing the cow to pick calf. Subsequently, however, it may he 
sparingly mixed with the other chaff quite safely. 

This peculiarity of bean-chaff and straw is rather favourable 
than otherwise to the habits of the horse, which seem to require 
aperient food, especially in winter. 

Bean-chaff is also highly relished by wintering stock in the 
straw-yard ; and the good effects of occasional fodderings of thi^ 
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chatf, mixed with tliat of com-ebaff, is very perceptible in tlio 
relaxed state of their bowels ; and many farmers, having a quan- 
tity of the several varieties of chaff left over at the close of the 
thrashing season, place the whole in an out-house, or the centre 
of an oat or barley straw stack, duly salted, and secured for 
next winter, to be then served out to the sti-aw-yard cattle, 
proving more acceptable to them than any other fodder. 

It is thus manifest that, where beans or pease can be alternated 
with the other crops of the farm, horses cannot possibly have bet- 
ter winter provender than this straw accompanied with mashes ; 
and, doubtless, it would bo a great improvement, and more 
economical, could any means be devised whereby the corn-straw, 
and all other straw, might be chopped, if desired, at the time 
of thrashing, as it escapes from the thrashing-machine, without 
allowing the cut straw and com to become mixed in the operation, 
and occupying the corn-floor by the process ; for, however con- 
venient straw-cutting machines may be in themselves, they require 
BO much additional time, room, and labour, as to preclude^ all 
hope of their ever becoming universal in fanii practice. Chopping, 
or mors completely breaking the bean-p-tmw, voiild certainly pre- 
vent much waste in the stables, when the horses naturally select 
the softest and shortest portion's of it, leading the rest as litter 
under thoir feet. On this account, it uiil probably he objected 
that a greater allowance per diem of bean-straw ought to ha've 
been made in the preceding estimate ; but this ajtparent waste 
is just another proof of the little market-value attached to 
bean-straw, so that many fanners really allow the horses to litter 
themselves with it in place of wheat^straw, vhich sells so well 
for thatch or litter; and thus a seemmg waste becomes, in the 
end, a source of gaiu. The truth, however, is, that, with such 
mashes^ horses eat litile straw at night, so that tho greater part 
of it remains till next day. 

This is demonstrated by the following facts, obtained by 
inspection of the premises of a most respectable proprietor of 
one of the largest posting establishments in Scotland, who, after 
sustaining great loss and much inconvenience flrom waste of hay, 
and continual recurrence of sick and unsound horses, has adopted 
the subjoined sy stem of stable economy with the utmost success. 
In one corner of the yard, a boiler, containing about 120 gallons 
imperial measure, is erected under a small shed, containing the 
pump-well, with stone trough, and a square wooden cooler still 
more capacious than the boiler. Into this boiler are put 60 lbs. 
of bran, 320 lbs. of Swedish turnips, and 1^ bushels of barley, 
to ^ which is added about 7 lbs. of ailt, with w’ater sufiicient to 
boil the whole, and the mixture is then covered up and allowed 
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to simmer till the turnips and barley are quite soft. The boiler 
is then emptied into the cooler, where the mash remains from 
four to six hours, according as it may bo wanted, and is cooled 
to about blood-heat. The mash is tnen distributed at seven or 
eight o’clock, p.m., when the horses are done up for the night, 
amongst fifty-four to sixty of them, at the rate of a-half pailfull 
to each, or a heaped pailfull among three horses, in lieu of a feed 
of oats, with about 7 lbs. of hay put into each rack or crib. In 
the morning the horses get a feed of oats about six o’clock, and 
an hour or two afterwards, each has 10 lbs. of raw turnips, 
Avashed and cut, put before him. He gets another feed of oats 
about mid-day, but nothing more till mash time, if not expected 
to go out soon. And those horses which are taken out or are 
on full work, have, in all, four feeds of oats each day, besides 
their portion of the evening mash and morning turnips. Such 
is the mode of keeping pursued during the whole winter season, 
or so soon and so long as turnips can be procured ; and certainly 
nothing can exceed the appearance and condition of the horse*, 
every one being as clean in the skin and lively as any priA^ate stud 
can be, however differently fed or maintained. This mash is 
given at least &vo times in the week, or oftencr if possible. Nor 
are the horses doing the hardest, late and early, wet and dry 
work, (stage coaching,) found more easily heated or tender than 
before, but, on the contrary, are remarkably robust, active, and 
liv^^ly, far less liable to sickness or swelling of the legs than 
is so common with post-horses kept entirely on hay and oats. 
The actual difference, hoAA’ever, as to expense, between the two 
nmdes of keeping, though considerable, as will be seen below*, is 
not so material as the fact of assured health, and consequently 
much greater length of active service, than on the old sj&tjin. 

The cost of this mash is — 

60 lbs. of beans, at 70s. per ton, L.O 1 10^ 

14 bushels, of Inferior barley, Ss. 31 per bushel, . . 0 4 10^ 

330 lbs. of Swedish turnips, at 14s. per ton, • . ..*020 
7 lbs. of salt, or nearly 2 oz. to each horse, also fuel and 

attendance, 005 

L.0 0 2 

Being about 2d. per maeh to each of fifty-four horses, whilst the 
fe^ of oats thus superseded would cost SJd. But ihe saving 
chiefly Ues in the small quantity of hay required by the horses 
thus maintained, whioh is only 7 lbs. in twenty-four hours; 
whereas formerly each horse ^d his rack eontmually filled 
vidth liay, (where it soon became tainted by bis breath,) and ate 
or wast^ fully three times that quantity, or about 21 lbs. per 
day, in addition to all the oats. Kow, ia^ng the hay at 19 lbs. 
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per day to each horse, at Ss. per evit., and the oats at 2&. 5d- 
per bushel, the account will stand thus — 

Idlbs, of aiSs. per c«t., L.0 0 6 

5 feeds of Ositis, (8 to tbo busliel,) at 2s. 5d. per butdiel, 0 16 


Twenty-four tours* leep of cue Lor&e on full work, L.O 2 0 

P€f Cjhfnt, 

7 lbs. of bay per day, at 3-. } er cwt , . . . . L 0 0 SJ 

4 feeds oi cats, at 2fa. 3J per bushel, 0 1 24 

10 lbs. of law turnips, at 14^. per ton, 0 0 ( J 

1 mast as afco\v*, 002 


Tw enty-fbur touib' Iccp of one liorte on tl e sjh c n t rk, L.O I 74 

Making a positive saving of per tlay on the keeping of each 
horse, or L.2 : 8 : 9 on the six months of tuenty-six weeks, at 
five mashes per week. 

The stewing is thus most decidedly preferable to the steaming 
s^'stem of preparing horse food, obviously because the former 
preserves all the juices of every ingredient employed, whilst the 
latter allows those juices to escape from beneath ;* and which, 
in lefcrenee to potatoes^ is proper enough, but with other roots 
or vegetable productions is absolute loss. Besides, the univer- 
sality of turn^ and carrot culture, particularly turnips, vhicli 
can now be produced on almost any soil and in every locality, 
renders the potato no longer an object of attention as horse food 
in any form ; for it is not only inferior to these mashes in point 
of palatableness to the hor^se, but is also dangerous if given raw, 
often causing gripes, colic, and sudden death, as might easily be 
proved by facts of actual occurrence, were it here necessar}'. 
Potatoes may therefore be with great propriety excluded, and 
are already prohibited by many farmers from the dietary of the 
horse."!' 

Nor ought raw turnips or carrots to be given unwashed, or in 
larger quantities than 10 to 14 lbs. at a timte, or at other times 
than when horses are cool, and have some dry food on their 
stomachs; that is, in the morning before going to work. In 
this form turnips and carrots serve partly for water as w-ell as 
food, just in the same way that the evening mash prevents horses 
from drinking so much cold water next morning as they would 
otherwise do if wholly restricted to dry food. This of itself is 
no trifling consideration, especially in the spring season, wdien 
the poor horse is so hard pushed from day to day, under a drying 

kind of gzain, or straw, or chaff can be cooked by sfeamhig, that process 
liavinjr the inTariable effect of burning or chairing tho&e ingredzeuts. — E d. 

^ i- Even steamed potatoes, if consfanUy administered, ha\c Leon fonud to act inia- 
pous*^ on the pulmonary eysCom of tke work hor88.->£D, 
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gun and wind, and when large or hasty supplies of cold water 
so frequently prove fatal to him. 

Othar instances might here be given, and additional facts 
adduced, illustrative of the same piinciple, and of the propriety 
of interchanging prepared food with dry provender to the horse 
in one form or another, as the circiiiiii^tances of the case, the 
produce of the farm, or the pnidence of parties may render most 
expedient. But it is conceived to be unnecessary to enlarge upon 
a subject so plainly dependant in practice on so many minor 
considerations, all more or less likely to influence individuals as 
to its adoption or final rejection. Change of food, as all know, 
is not less grateful or essential to the horse than to other animals, 
and of all animals the horse is most fastidious iu the selection of 
suitable, and most readily affected by improper, food or water. 

It is almost superfluous to attempt estimating with exact 
precision the summer keeping of lann-horses, seeing that locality 
alone must determine this point, every district having its own 
practice of retaining the horses in the stable at night or putting 
them into the fields for a month or two at mid-summer. Both 

E ractices have their advantages and disadvantages. Where 
orses are pretty regularly employed on green-crops, or fallow 
work, or carting lime, it is evidently much better for them to ho 
kept in the stable over night, and supplied with green food, 
than to be turned out to experience the vicissitudes of the 
weather, after being heated in the yoke, even though they do ’ 
remain some time to cool in the stable ; and, besides, they cannot 
refresh themselves so well and so fully as would be the case were 
they provided with their usual shelter along with their necessary 
forage. There is also a great loss of manure by the pasturing of 
horses, besides their requiring more ground for that than W'ould 
suffice to raise a cultivated crop of forage. The pasture, too, 
must always be near the farm-stead, well sheltered, dry bottomed, 
and properly watered, to render it really available. Tlmse, and 
many similar considerations, combine to prevent farm-horses on 
heavy lands or exposed situations from ever being turned out 
at night, or even through the day, except occasionally on Sundays. 
On lighter and warmer soils, however, where there is less summer 
work, the horses will unquestionably be much healthier to remain 
out than be comparatively idle in the house day and nighty unless 
they have a proper fold-yard to exercise and rest in. 

The expense of summer keepng for fann-horses, as already 
remarked, must, therefore, be as various as that of winter, as the 
modes or means adopted are within the reach of the owner — 
the extent of forage, number of horses, and the nature of their 
employment. With his present resources, howeve-', there seems 
to be no other ooucso of summer management left to the heavy- • 
land farmer than that now generally followed of cutting clover 
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or tares for the horses, as early and as long as these can safely 
be used as green forage ; for either plant cut too early ^ould 
not be profitable nor suitable for hard-working horses. Hence 
horses are frequently more than seven months on winter food, 
though, to preserve greater simplicity in the account, their cost 
of keeping has been taken in entire months. 

On the farm to which the first given estimate refers, there are 
nine horses, including a brood-mare and tvio colts in winter, 
and only six horses or three ploughs in summer ; their hours of 
yoke generally being from daylight to du'sk in winter at tlio 
plough, thrashing-machine, or carts, with one liour at mid-day 
to feed, and from seven to seven p.m. in spring and summer, 
with two hours at mid-day for feeding. 

The cut grass is generally taken from one side or comer of a 
field of young clover and rj e-grass, (12 lbs. red clover and 
bushels annual ryo-grass seed per acre.) sown the previous 
season with the barley, and intended for hay for sale. 

It is the first w’ork of the tlircc ploughmen in tlio morning to 
proceed to the clover-field about five o’clock, and cut a finnll 
cart-load of the grass, which occupies them about an lioui*, or a 
little more if two days’ grass is required. The giMS^ is taken 
home, and either remains on the cart in a shady place clo«^(' to 
the stable, or, if wet, is spread on the loft above to drv. When 
the space of ground thus reseiwed for the horses lias boon goiu» 
over, or the grass gels too ripe and hard to be u«!0(l gieen, tho 
remainder is made into hay, and the horses are kept upon cut 
tares for a time, till tho second crop becomes i’e«idy for cutting, 
which is continued to the horses in favourable seasons to tho end 
of October. The quantity of cut grass consumed by each horse 
necessarily varies with tho state of tho grass at tho time of 
cutting. When the grass is young and succulent, more of it 
is required, and when older and hard, tho horses oat loss and 
waste more, if allowed to do so by being too liberally supplic(l 
at a time. 

Taking those things into account, and seeing that a ecudain 
degree of W'asto is unavoidable, be tho care and economy what 
they may, it has been found, by repeated trials, that from IW) 
to 200 lbs. of cut clover will servo each horso twenty-four liourH, 
one day with another, throughout tho grass season. Say 196 lbs,, 
or If cwts., at 6id, per owt., for five calendar months, and five 
days to complete the year, or 165 days, with one feed of oats to 
each horse for four months or 120" days, tho amount wall bo 
this — 


155 dajb of cut grass, at 1 J cwt. per 
120 few of oats, eight to the bushel. 
Keeping of each horse L 1 ; 14 : 6 
eummer months, 


day, at per cwt, 
at28.2a., . . , 

per month, or during 


L.7 0 11 
1 12 6 


L,8 10 5 
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No allowance is here made separately for tlio tares ; because, 
however nutritious in themselves, or valuable as change of forage, 
they are so powerfully diuretic, particulaily on weakly coustitu- 
tioued horses, that no more are sown than will serve to make 
up the usual blank of two or three weeks, between the close of 
the first and commencement of cutting the second croj) of clover. 
Nor is there any account hero taken of the time rcfjuircd to cut 
the clover, because it occurs in the least busy time of the season, 
and it is trivial in itself, not exceeding 20s. to SOs. upon tho 
whole period. Nor does it properly belong to such an estimate ; 
because, if tho horses do not get cut grass, some other food must 
bo p^o^dded for them, or the same time will be vasted in bring- 
ing them to and from pasture. A similar i-emark is applicable 
to the time of the boy who prepares the mashes for the horses ; 
because, in reality, it forms but a very small part of his daily 
work. On very largo farms, howc^or, it is customary to have 
the grass cut and carried by an extra man and horse at still 
less expense. 

Thus, then, it is seen that the cost of keeping each horse ii] on 
a fanii of 120 imperial acres of heavy land, all under crop, 
is about L.d : IS) : 5 during tho five summer months, an<l 
L.12 : 12 : for tho seven winter months or in all L.21 : 11 : 71, 
being a 6a\ing of L.2 : 2 : 2{ in favour of boau-strawr and boiled 
mashes as compared to hay and hard corn, for the winter; and a 
saving of L.2 : 8 : 9 in the case of posting horses for a period 
of six months ; or a clear gain of L.IS : 19 : 8i to tho farmer 
on the winter keeping of nine horses, and of L.131 : 12 : 6 to 
tho postmaster on hfty-four horses during winter— no snmll 
matter in these times, taken in connexion with the positively 
improved condition of both classes of horses, and tho regular per- 
fonnanco of ordinary work in both cases. Otherwise tho com- 
parative saving would he of little avail, wore tho horses not at 
the same time found equal, and nioro than equal, to their ordi- 
nary work; for no greater error can be committed by anj farmer 
tlmu to allow his horses to fall off for want of nutritious provendoi', 
especially in winter, with the prois.poct of long days of severe 
spring-labour before them. ^ 

It Is impossible to quit this very important subject without 
briefly adverting to tho very injudicious practice prevalent in 
some quarters, of continuing to cut grass after boisterous W'eather 
has caused the clover to fall down and wither, or whilo it is 
covered with hoar-frost. Nothing can bo more improper than 
this, or fraught with greater danger to tho health of horses. 
How easily and ad\antageously might every risk be avoided in 
this by merely watching a dry day, at an earlier period of fine 
weathei’, whilst the clovtr is in full vigour, and cutting and 
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carting it off after exposure to a day's sun, and placing it in a 
stack, inteimixod, stratum upon btratuin, with dry straw of oat, 
barley, or oven wheat, to which a sprinkling of salt should bo 
a Ided, and thus converting the whole into excellent fodder for 
horses or any other stock, far more profitable than in its ori- 
ginal state. 

In connexion with fann-horso feeding, for which turnips aro so 
admirably adapted, it may not bo out of place here briefly to ad- 
vert to the most approved mode of scoring this invaluable root 
for winter and spring u‘^e, and regarding which much diveivity 
of opinion obtains amongst ftirmcis ; for, however convenient it 
may bo in dry upland districts to allows the turnips to remain in 
t'le ground till March or Apiil, such a practice is inadmibsiblo in 
low-lying clay soils, whore, besides the inevitable poaching of tlio 
lind, in carting off tho turnips in w’et weather, there is the risk 
of losing great part of tho crop, by eontimiod rains or severe 
frost, it being well known that hoar-frost imariabiy proves tho 
heaviest in such localities ; and sliould it prove frosty when tho 
spring seed- jimo arrives, tho frozen turnips aro necessarily throw n 
together in largo heaps, the probable result of winch is, tho total 
loss of the whole so soon as the w’oathor becomes mild, not to 
mention the danger of giving frozen turnips to cattlo. To ob- 
viate these evils, ^and get tho land sown wdtli wheat before winter 
sets in, it is customary in tho Vale of Forth to pull as many as 
possible of the turnips in October and November, and convey them 
to a convenient corner of a field near tho liomesload, whci’O tlu^y 
are laid in long heaps on the ground, neatly trimmed up by hand, 
and carefully covered with straw', but not wath earth, it being 
found that the admission of air and moisture is rather advan- 
tageous than otherwise to the keeping of turnips, all that is 
necessary being simply to add more straw in tho event of Hovero 
frost, and to place a few straw roi)cs, or pieces of light wood, 
along the heap, to prevent tho wind* from removing the straw'. 
Turnips, especially the yellow and Swedish, may thus be pr'> 
served quite fresh and Ann till Juno or J iily. Tho heaps aro 
turned over and hand-picked whenever tho buds begin to assumo 
any size, and rc-covered with straw as before. But great care is 
nocossary in to}^})lng and tailing^ as well as iu handing the turnips 
into the carts; because too close cutting off of tho toj) or 
fail, and bruising whilst throwing them into the carts, induce 
the speedy decay of the turnip in the heap. Ever}' injured tur- 
nip, w'hether cut^ hirst, Iriiwd^ or slightly decayed, should there- 
fore be laid aside at the time of stoi'ij^ or turning over tho heap, 
for the purpose of being first used. Tho heaps may be arranged 
in the order in which they are to be used, placing tho Swedes 
farthest off, and shaded from the influence of strong sunshine, 
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but not in contact with wall or hedge without the intervention 
of isitraw, lest the frost should penetrate to the turnips. 

Let it be remarked, however, that for the more perfect 
preparation of horse or cattle food, as exemplified in this essay, 
much necessarily depends on the construction and position of 
the boiler-house appropriated to such a purpose. Instead, there- 
fore, of having such boilers pushed into a corner of some little 
hovel, with scarcely room sufficient to contain the proper appa- 
ratus, together with a cart-load or tw'o of coals, or, as is too 
frequently the case, having the whole exposed in the open air, 
without any covering or house whatever, to the manifest waste of 
fuel and danger of igniting the stackyard or other out-buildings ; 
instead of incurring all this waste, risk, and inconvenience, 
apart from its unsightly appearance, it is easy to select a 
spare comer at one or other of the angles or opening^ of any 
ordinary fanm-steading already formed, where the boiler-house, 
with the necessary appendages, can be safely and conveniently 
pbced. 

And where the vacant space is large enough for such purpose, 
or an entirely new homestead is being erected, a poultrj -house, 
potato-house, and piggery might all be included in tbe range, 
or placed contiguous to each other. This arrangement would be 
found much more economical and convenient to the farmer than 
the usual one of having the houses in separato positions, and 
perhaps at a distance from the pump-well or water-course, so 
indispensable an adjunct to such houses. But the truth of 
these averments will, perhaps, be rendered still more apparent 
by a reference to the annexed sketch in Plate IV. of the boiler- 
house and others on the farm whence the preceding essay and 
estimates originated — a farm whei’o all the main bu Uings were 
erected upwards of fifty years ago, and forming a square, with 
the dwelling-house on the south, the barn on the west, the 
granary over the cart-shed on the north, and the stable and 
byre on the oast side, each side detached or separated fiom 
the other by an opening or thoroughfare at the four angles. 
Tho boiler-houso was originally a mere hovol — the poultry had 
no other roost than the usual ‘‘ cori-loff^ over tho cows — the 
ducks lodged as they best might in tho cart-shed, or other 
less secure places, and tho potatoes wore kept in a corner of 
the cowhouse, as also the pigs. Finding the great incon- 
venience and positive loss attending this want of proper ac- 
commodation, an effort was made several years since to have 
it remedied, and, partly at the expense of the landlord and that 
of the tenant, entirely new places were provided for all these 
purposes, agreeably to the plan. First the boiler-house, Fig. 1, 
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embradbg the whole space parallel to the bjre gable, with 
which it nearly forms a square, being about 19 feet by 18^ 
feet vrithin walls; the waUs are 11 feet high, with a store- 
room or loft overhead, for the purpose of holding small com, 
bruised grain, and the Hke, for the boiler. The centre or south 
door of the boiler-house is placed over a tank or well, about 15 
feet deep by about 6 feet diameter, dug out of the clay subsoil, 
bottomed and built round with stones, to serve as a reservoir, 
which is supplied with water by means of a small tile tube-drain, 
communicating with a horse-pond some SO yards distant. Tho 
well is covered with a thick stono slab, into the one side of 
which a pump, u, is placed, with a folding door shutting in 
the whole, but so wide as to admit of the pump and slab being 
removed at any required time. This pump, thus secured from 
frost or injury, serves the boilers, the wasmng of turnips, potar 
toes, or other roots, watering of live stock by hand-pails, besides 
supplying the water-trough in the strawyord ; and, in short, 
every other domestic purpose, except for human food. 

The boilers are placed on each side of the cliimnoy, c, at I 5, 
the one for horses, the other for cows, from which the flues convey 
the smoke, and the furnaces are in front, at 5 5. 

Each boiler has a w ooden cover os in Fig. 2, made double, vtitli 
transverse inch boards, to prevent their casting or twisting, the 
upper part resting on the edge of the boiler, whilst the under 
side fella within the margin. The back segment of these covers 
is fastened to the rim of the boiler by means of three small-pointed 
iron brackets, equidistantly nailed on tho under side of the 
segment, and passing into corresponding holes near the lip of the 
boiler. Two hinges, aro placed on tho upper side of the covers, 
by which they are moved up and down at pleasure. Tho super- 
fluous steam is conducted from tho fixed part of tho covers 
into the chimney, by a three-inch itiieet-iron tube, os shown 
by I L The figure represents one boiler with tho cover or 
open, and the other (iom or shut. This is an essontial point, 
as tending to save fuel as woll as to preserve the interior of 
the boiler-house and connected apartments from the injiuious 
effects of a constant cloud of dense steam issuing from oach 
boiler when in use. 

Opposite to the boilers is the coal-place. Fig. 1, with a parapet 
waD, and in front of the pump is tho stni or gutter, s, for tho 
waste and ^rty vrater passing into tho (im-pool, /, and tlienoo 
into the main drain, which has an opening or latch, at 

The back-door on the right leads to the pig^orios and 
straw-yard, in which a water-trough, «, stands, and u supplied 
with water, as required, from the boiler-house pump, by means of 
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a movable run^ crossing the front door, and thence conducted, 
by a fixed three-inch iron pipe, round the angle of the coal-place, 
passing through the east wall and also the piggeries, and fall- 
ing into the trough through the south wall of the straw-yard. 

The corner door on the left leads to the court-yard of the 
farm, as well as into the poultry and potato houses. 

The poultiy-house is placed next the boileivhouse, because of 
the constant warmth required by its feathered tenants, and the 
greater coolness necessary for the potato-house, three sides of 
the poultry-house being six-inch brick walk, with a south window, 
whilst the potato-house has three sides of stone walls, and re- 
quires no window. 

There is a loft on each side of the poultry-house, as shewn by 
Fig. S, placed about six feet above the ground-floor, and over the 
centi*e space is placed a light stage let into the front wall 
about 3^ feet above the side-lofts at one end, and resting on 
two upright posts placed in the partition at the door at the 
other end, with four straps of wood nailed to the sides, and 
fastened to the roof above. The object of this stage, which 
is considerably broader than tho space between the two lower 
lofts, is to intercept the droppings from tho hen-roost still higher 
up, and which, with the two side-lofts, thus preserve the fioor 
always clean, excepting what arises from a few ducks sitting 
below. Along the face of the brick walls, both above and below 
the side-lol*ts, are several tiers of square holes^ at m formed 
of thin boards for the hens’ nests, and the window is furnished 
with a wire screen to preserve the glass from accidents. The 
position of these nests are also seen at m w in the poultry-house, 
Fig. 1 ; is the stair to the loft above the boiler-house. The 
potato-house has no extra fitting, and the piggery is only about 
7 or 8 feet in height, covered with stone pavement. The 
poultry-house and potato-house would have been made larger 
had the space admitted of it, without curtailing the dimensions 
of the boileivhouse. And although these several appartments 
are thus placed at a comer of tho original homestead, and 
actually connect the dwelling-house with the byre and stable 
range of buildings, yet, intermllff, each of the houses is stiQ as 
disconnected by thick stone walls as formerly. Nor are thorooia 
at any point united; for, besides being in the pavilion fonn, 
the roof of the new houses is several feet lower than that of the 
byre or dwelling-house. The roof is slated, and the whole 
buildings cost about ^75, exclusive of the piggery. 
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REPORT ON PLANTATIONS on the ESTATES of His Grace the DUKE 
of RICHMOND m the COUNTY of ABERDEEN. 

By Mr George M^PHERbON, Huntly. 

[Premium— The Gold Medal.] 

These plantations were formed between March 1839 and May 
1844, and they extend over a space of 2,442 imperial acres. 
Thus — 

1^, Binhill and adjacent moors, 2,258 imperial acres, besides 
45 acres occupied by a peat-moss and a road leading to the 
same. 

2€?, Hill of Drumdelzie, 117 imperial acres, lying in the imme- 
diate vicinity of the above, and, in fact, a portion of the same 
moors. 

3dy Ouldrain plantation, 41 imperial acres, being a detached 
piece of planting lying in the parish of Garthy, and not specially 
adverted to in the following report. 

4#A, Various clumps and belts in different portions of this dis- 
trict of his Grace’s property, for the ornament and shelter of 
different farms, 26 imperial acres. 

The Binhill and adjoining moors are situated in the parishes of 
Oaimie and Huntly in Aberdeenshire, and are distant from the 
town of Huntly about one mile. They extend from the turnpike 
road leading from Huntly to Eeith on the west, to the turnpike 
road leading from Huntly to Portsoy on the east, measuring in 
one straight line 2| miles, and from north to south at the widest 
oxtromitios about 2i miles. 

The ground is much diversified, presenting a variety of irregu- 
lar rocky lulls, known as the Binhill, Ordquhill, Clean Cairn, Bod- 
damhill, Ordhill, and its elevation varies from 300 to 1000 
feet above the level of the sea. 

The surface of tlie ground is either rocky, or covered with 
earth-fast stones, some of them of immense size, measuring over 
the top from 30 to 50 links. It was thus altogether unsuitable 
for tillage, and, until planted, had been pastured as a common by 
the sheep and cattle principally of the smaller tenants and croft- 
ers adjacent. 

As might be expected on such an extent, the diversity in the 
kind and quality of the soil is very considerable. Many parts, 
particularly of the eastern slopes, are composed of a rich brown 
loam, well adapted for the growth of hard wood. In some of the 
lower level parts there are deposits of peat, but only to any 
considerable extent in the hollow which intersects the planta- 

TRANS. — ^JANUARY 184C. M 
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tion and divides the Binhill from Ordquliill. The greater 
portion may be termed a good moor soil, with scaccoly any traoos 
of moor-band, or that poor, dry, black heathy peat^ so common 
in many similar altitudes. 

Before being drained there were considerable portions of 
marshy groxmd, ]^articnlarly in the Ordquhill diviraon and on the 
north and west sides of the Binhill. A very groat extent, how- 
ever, of surface-drainage was effected in these parts, which now, 
inst^ of acting as reservoirs of rain-water, are relieved of the 
superabundant moisture as it falls, often with a rapidity some- 
wlmt inconvenient for those whose thrashing-mills a slower and 
more constant discharge would suit much better. 

The admirable adaptation of the greater portion of this largo 
tract of waste ground for the growth of most of the common 
forest trees, the scarcity of timber, both for agricultural and 
other purposes in the district, and the manifest advantages which 
it would afford both as shelter and ornament to a surround- 
ing ^strict of no inconsiderable fertility, and of rapidly advanc- 
ing improvement, induced the proprietors of tho Gordon 
estates, for a number of years, to reserve this tract for planting. 
Shortly after the succession of the Duke of Bichmond to these 
estates, his Grace resolved to carry that purpose into effect ; and, 
in 1838 , Messrs Beattie and Walker, land-surveyors in Aber- 
deen, were employed to make a survey and plan of tho ground. 
Mid to prepare specifications of the work, of which tho following 
is a copy : — 

^ecificatUm of the mamer of Planting the BinhiU and adjacent 

Moore. 

The ground is divided into lots, to bo contracted for cither 
separately or together. There are soveraJ varieties of soil inter- 
spersed with one another, which aro classod for planting in tlio 
followmg order 


Class L— Wet gravelly clay, rotontivo of water. Distinguish- 
ablo by greenish benty grass. 

Ola^ II.— Deep, rich, damp soil, some parts swampy. Difr- 
tm^shable by a greensward, with open long heather. 

Class ITI.-—]?riable loamy soil on tlio low grounds, on a dry 
porous subsoil. Distinguishable by short open heather, witli an 
under greensward of the finer grasses ; contrasts in colour, and 
^^J®P“sod with Class I., in irregular patches of wnall rising 

Cte IV.— High grounds, parts of which aro very rocky, with 
amble loamy soil of good quality, partly exposed, and partly 
sheltered. Distingiusnable by short open heather, vrith grocn 
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undersward ; soil light and soft, of a brown or yellow colour ; 
high rocky ridges, and sheltered ravines and hollows. 

Class V. — Banks along the base of the rising grounds, and 
along the turnpike roads, adapted for hard wood. Distinguishable 
by a deep soil, with short heather or greensward, some parts 
growing ferns. 

The ground above described is to be planted with trees of the 
following descriptions : — 

Class I. — ^With seedling larch and Scots fir, 2 years old, 
mixed in equal quantities. 

Class II. — With spruce and silver firs, 3 years old, from the 
seed-bed. 

Class III. — With Scots firs only, 2 years old seedlings. 

Class IV. — With larch, 2 years old seedlings. 

Class V. — With hard woods, oak, elm, ash, birch, beecli, in 
equal quantities, with a few planes, chestnut, maple, and others, 
for ornament, along the turnpike roads, all to bo 4 years old, 
and transplanted two years. The oak and elm to be planted in 
the finest soil ; the ash in damp and low land ; the birch and 
beech in the greatest quantities on the higher grounds, and a 
mixture of two years transplanted larch, Scots firs, and spruce. 

The plants must all he healthy, strong, full-budded, and fibrous 
rooted, and the several kinds as uniform in size as possible. The 
2 year old seedlings to be planted with the planting-spade or 
dibble ; the spruce and two years transplanted firs with the gar- 
den spade ; the hard wood to he planted in pits of 16 inches wide 
by 12 inches deep, properly prepared at least two months pre- 
vious to planting. The pits to be executed by the contractor, 
and the expense included in his estimate. The i>lants and man- 
ner of executing the work to be subject to the approval of the 
employer’s inspector. 

Tho contractor must become bound to furnish the plants, 
execute the planting and pitting, and peiform all carnages, 
with every attending o\])cuso relative thereto, by tho 20th of 
Decombor 1839. Also to uphold tlio planting for the period of 
four years after tho whole is completed, by planting up blanks or 
parts whore the trees may bo found unhealUiy, w'hon called upon 
to do so, with plants of the same ago and description as formerly 
planted. 

Estimates to be pven for each lot separately, per slump sum, in 
termsof the above specifications andfollowingtable, andthecontrac- 
tor must grant security for his implementing the bargain, and paj - 
inonts will be given as the work proceeds, on the order of Mr James 
F. Beattie, land-surveyor in Aberdeen, to whose satisfaction tho 
woi'k must bo completed and upheld for the period above stated , 
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and if any difference or misunderstanding arise between the 
employer and contractor as to the meaning of the above specifi- 
cations, the same to be referred to the said Mr James F. Beattie, 
or to any other competent person, to be named by the sheriff of 
the comity, whose decision shall be final and bmding on both 
parties. The employer will fence the ground, and cut such 
ditches and drains as he may think necessary; also clear off 
the brush-wood and whins. 

200 yards from the line of the exterior fence are reserved durmg 
the summer for supplying materials for building the fence ; and 
to be planted in autumn. 

Contracts were thereafter advertised for, and six offers for 
planting, either the whole or a portion of the ground, having 
been received, an agreement Was entered into wi& Messrs Peter 
Lawson and Son, seedsmen to the Highland and Amcultural 
Society, Edinburgh, who contracted to execute the whole work 
for the sum of J&1956 sterling, payable on 15th May and 20th 
December 1839, and 15th May and 20bh December 184*0, in the 
proportion of the amount of work completed at the foresaid dates 
respectively, to be ascertained by an inspector named in the 
contract, but deducting from the last payment the sum of i^lOO, 
which were stipulated to be retained for five years from 
20th December 184]0, and then paid with interest, at 3 per cent, 
per aimum, on a certificate by the said inspector that Messrs 
Lawson and Son had completed their part of the contract. 

The planting having been thus agreed to, the ^ound was 
enclosed with stone fences in the shape of what is called a 
Galloway or rickle dyke, 3^ feet high, the large stones composing 
the fence being firmly but roughly put together, the angular 
points projecting in such a way as to present a far more formid- 
able obstacle to either cattle or sheep than a more regularly 
built dyke of the same height. These fences, at 6d. per yard, 
cost in all, carriage of materials included, ^464* : 4 : 3. 

At the same time, the wet part of the ground, which may be esti- 
mated atone-half of the whole, was surface-drained, by small drains 
cut diagonally across the slopes, and directed into the natural 
hollows or streamlets. These drains wore from 1 to 2 foot deep, 
1 foot wide in the bottom, from 18 inches to 3 feet mde at the 
top, according to the depth ; the surface was cut into turf, which 
was laid regularly along the lower edge of the drain, leaving a 
scarcement of about 6 inches, the earth being thrown on the turf. 
This part of the work was mostly executed by labourers at day’s 
wages, under the constant superintendence of an overseer, and 
cost 06225 : 15 : 7. 

A road, 3 5 feet wide, having a ditch and turf fence on one 
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side, and a smaller ditch on the other side, was also executed, 
at a cost of .£180, for the purpose of giving access to the moss, 
from which a number of the surrounding tenants obtain fuel, and 
also of ultimately facilitating tho driving of timber out of the wood 
when it should require thinning. Tho alders and whins, also, 
were grubbed up on various parts of the ground, where they would 
have interfered with the trees specified to be planted, at a cost 
of oP54f : 0 : 9. The labourers were employed at this work at 
day’s wages, under the superintendence of an overseer. 

The total expense was as under : — 


1. Estimate for planting, £1 DSC 0 0 

2. Enclosing, at Cl. per }ard, . . . 464 4 3 

3. Making load, 130 Q 0 

4. Diaining, 225 IS 7 

5. Grubbing up alders and tvUinb, . . 54 0 9 

C. Expense of survey, &.C. ... 70 12 11 


Total, i2 966 13 6 


Or very nearly c£l : 6 : 2^ per acre. 

All necessary arrangements having been completed, Messrs 
Lawson commenced planting the Boddamhill Lot, 7, in March 
1839, and when they ceased planting in May, had completed the 
whole of Lots 7, 2, 3, and 4, except an irregular belt round tho 
outsides, left to furnish stones for the fence dykes, as also fully 
more than the half of Lot 1 . In November following they resumed 
planting, and, the weather proving very favourable, wore ouablod 
to complete the whole by the 20th December, with the exception 
of a veiy few acres in parts where the fences wore not altogether 
completed. During the period they were engaged in tho work, 
Messrs Lawson had in their employment from 60 to 80 mon 
and boys. 

With the exception of the hard w'ood and larger transplanted 
ooniferse, all tho plants wore put in by moans of tlio planting- 
iron, and, being so small as scarcely to bo observed among tlio 
heather and herbage, the planters, to ensure regularity in their 
operations, were divided into bands of from 12 to 20, statiou(‘d 
at the proper distance apart, and procedod by a boy, whoso duties 
were to measure and mark oflF the gi’ound by iv )0 or time linos of 
white pins, according as tho number of plantoi’S aud tho nature 
of the ground made necessary. Each baud was also followed by 
a foreman, to see that the work was done in a regular au<l 
efficient manner. The masses of larch, Scots fir, and spnice, 
were irregularly blended together, to prevent all stiffness in thoir 
outlines, often consequent upon the dibble or hand-iron planting 
of small trees, and caro was taken, as far as possible, to arrhngo 
so as the planters should move across tho lines of view from tho 



IN THE COUNTY OF ABERDEEN. 


183 


public roads and particular points in the surrounding country ; 
and certain previously formed peairmoss roads through various 
parts of the countiy were left unplanted, both for the puipose of 
continuing convenient access to fuel to those localitios which tho 
now-made road above noticed did not suit, and for the purpose of 
ultimately affording facilities for the removal of the timber. 
These roads, however, are by no means sufficient in number for 
the latter purpose, and it is therefore intended, in the course of 
two or three years, to mark and clear off the wood in proper lines 
with this view, leaving the more laborious operations of levelling, 
&c., till the roads are actually required. 

In October 184i0 tho state of the various divisions of tho 
plantation were, after a minute and careful examination, reported 
on as follows : — 

Lot 1. Contains by far tho greatest portion of inferior wet 
soil, which, from its stony and shallow nature, would nevor repay 
thorough draining. A few additional drains might, however, be 
made in the peaty grounds opposite tho ManSe of Caimic, as well 
as in some small portions between the manse and tho higher 
Xmrts of the hill, and eastward in the direction of Mortlach. 

Lot 2. Also contains some very inferior wot ground east from 
Binside, together with a good deal that would be tho better for 
more complete draining, particularly that corner where the plant- 
ation joins the Inverness road, the ilat marshy OTound beWeen 
the same and the higher parts of the hill, a smaS marsh behind 
the Oa'ce Oraig^ and several pieces along the south side, near the 
road. 

Lot 3. Is still wet in several parts inside tho east dyke and in 
the large hollow north-east of the summit of the Binlull, 

Lot 4. Will still require a considerable number of short drains 
in all tho hollows along the east slope, or next the Moss-side 
road, as well as in the marsh on tho higher ground north-west of 
Ordhill, and downwards to where the alders grow on tho sido of 
tho Inverness road. 

Lot 6. A considerable number of drains will still require to 
bo introduced in the marshy ground east from Widow Watt’s 
house, and downwards in the direction of Haggieshall, as also 
along the Portsoy road, and in the small comer on the east side 
thereof. In the damp parts of this and the next lot the young 
Scots firs have suffered more than anywhere else, and will 
require to be replanted in spring. 

Lot 6. Will still require considerable additional draining in 
the large marsh below the, top of Ordquhill and Boddentreo, as 
also eastward and along the side of the Portsoy turnpike road. 
Another marsh of considerable extent, in a line between the 
summit of Ordquhill and Ordhill, commencing pretty high on 
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the foimer and diverging towards the line of an old road from 
Boghead Park towards William Dawson’s, in Lot 6, is still very 
weti and a considerable addition of good soil for trees would be 
gained by forming the proposed cut through the moss, and 
drying the adjacent cut by means of side drains, a considerable 
portion of which was planted la«t spring, but has failed in conse- 
quence of the extreme moisture. 

Lot 7. Is, on the whole, pretty dry, but would be the better for a 
few additional drains at the south and north corners, as well as 
in the old park north of Boghead. 

At the date of this report, the plantation was considered as 
thriving pretty well, unless in the marshy places, and in those 
portions where the process of planting had been continued too 
long into spring, and where the pfiints suffered considerably 
when the drought set in. In consequence of the remarks in this 
report in reference to draining, a considerable additional outlay 
to that originally made was incurred in effecting the drains pointed 
out, the expense of which, however, is included in the statement 
given above. 

After finishing the first planting in December 1839, a few 
scores of a thousand plants continued to be put in from time to 
time, where the failures appeared most evident ; but it was not 
until the spring of 1842 that the “beeting up” was regularly 
commenced. This was done in March and April of that year, 
most of the ground planted in 1839 being gone over, the number 
of plants reg[uired for that purpose being from a-fourth to a-third 
of that originally planted. In the following spring the remainder 
was completed, chiefly in the eastern or Ordquhill division, in 
many parts of which the ]^roportion of failures was considerably 
greater than in other portions of the ground, arising partly from 
the wet nature of the ground, firom tho planting having boon 
executed when the autumn rains had saturated tho soil with 
water, before the draining had been thoroughly comjdotod — 
partly from the strong growth of herbage which tho superior 
nature of the soil had in many places yielded, and for whicli the 
plants originally specified proved too small — and partly also from 
the severe drought which followed tho planting in si)ring. In re- 
planting these portions, ono and two years transplanted larch 
and Scots fir, and two and throe years transplanted Norway 
spruce, were used. 

In May 1844, the various divisions of the ground wei*e again 
minutely gone over, and the following report made on tooir 
condition. 

Lot 1. About 368i acres on the nortJirwest or Gamie side of tJte 
BinlhilL Towards the north-oast side of this lot there are from 
40 to 60 acres of rough sedgy and wottish ground, in which 
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the existing trees are about one-fourth deficient, or, in all, 
about 80,000. 

Lot 2. About 293 acres on the BoatirUieiit of the BinhiU. Tho 
plants in this division are, upon the whole, in a very satisfactory 
and thriving condition ; but about 4,000 will still be required to 
thicken 5 or 6 acres of wettish ground, principally situated near 
the top of the hill, and contiguous to the east boundary line. 

Lot 8. About 218 acres on the north and nortit-east side of the 
BinhUl. Will require making up to about the some extent as tho 
last — 4,000 — chiefly on wettish ground contiguous to the next 
lot ; all the young plants here, but especially the Scots firs, are 
doing remarkably well. 

Lot 4. Aboid 362^ acres on the east and south-east side of 
BinMU. In several wettish patches towards the lower parts of 
the ground, containing in all about 12 or 15 acres, plants to tho 
extent of about one-fourth, say 10,000, will still be necessary to 
make up deficiencies to the origma% required thickness. 

Lot 5. Northern OrdtpMll division, measuring cs5<m^335 acres. 
In this lot the greatest failures of young plants ^ve taken place, 
extending over from 20 to 25 acres of damp and very rough sedgy 
ground, formerly a very wet marsh. About 12 acres in this lot 
will still require folly half tho originally specified number of plants, 
or 18,000, and the remainder about one-fourth, or 10,000, la all 
28,000. 

Lot 6. Southern Ordquhill divmon, eordaming 488 acres or 
thereby. Over the whole of this division not more than 8 or 10 
acres now require thickening up, for which 8,000 plants will be 
sufficient, l^eso deficiencies are chiefly confined to two ports, 
viz., the top of a large tract of damp rough sedgy ground on tho 
east, and another tract of similar ground on tho west side of the 
ridge, lying between the top of the hill and Oleanpool. It may bo 
remarked Ibat the natural unsuitablonoss of a great portion of 
this division (situated within view of Iluntly Lodge]) for seedling 
plants induced tho contractors, at considerable additional expense 
to themsdvos, to use transplanted plants in the drained marshy 
grounds, throughout which tho first planting of seedlings were 
almost entirely destroyed by the overgrowing horbago and tho 
then prevailing moisture. 

Lot 7. Westertoum or BoddamhUl, about 186 acres. On the 
whole of this lot the young plants are doing remarkably well, 
with the exception of about 5 acres of marsh, called Boghead 
Park, and another acre or so contiguous to the same, which will 
still require further drainage in some parts, after which it should 
bo planted with about 3,000 birch, 2,000 alder, 3,000 willows of 
sorts, and 3,000 poplars of sorts. The lost two are best suited 
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for the parts* where the rushes and grass are strongest, tho willows 
being kept as much as possible on parts where the least propor- 
tion of peat enters into the composition of the soil. 

From the preceding statements it will 'be seen that about 
95,000, or say 100,000 plants (less than a sixtieth part of tho 
originaJly estimated number) are still required to make up all 
the parts of the ground to the thickness stated in Mr Beame^s 
specifications. This quantity, large as it is, must, however, 
appear trifling, when it is considered that almost the entire 
deficiency is confined to portions of the ground unsuited for the 
kinds of plants originally specified, and that at least twice the 
same extent of ground was of a nature unanswerable for planting 
with seedlings of the different ages stated in the specifications, 
the plants having been too small for contending with tho strong 
growth of grass which arose after planting, and which was not 
calculated on when the land was in an undrained state and con- 
stantly in pasture. The consequence of this oversight has boon 
the incurring an additional expense of 260,000 larch, 340,000 
Scots fir, and 50,000 spruce, one and two years transplanted. 

In concluding this report Messrs Lawson &s Son rccommond 
that the planting should be filled up, in autumn 1845 or spring 
1 846, with birch and alder at least two years transplanted, except 
in the case of Lot 7, by which time the plants still living will not 
only be distinctly seen, but will afford a considerable degree of 
shelter. 

It remains only to be added that, in tho past summer of 1844!, 
tho plantation has made rapid progress, excepting in those parts 
of the ground where, from various causes, the plants have failed 
to some extent, and that the Binhill, and moors adjoining it, 
already begin to assume something of a clothod appearance. 


PnOOEEDINGS OP THE AGRICULTURAL CHEMISTRY 
ASSOCIATION. 

The Committee of Management now transmit to the Directors 
of the Highland and Agricultural Society of Scotland^ foi* publi- 
cation in the next Number of their Transactions, an Account of 
some of the Investigations carried on in tho Laboratory of tho 
Association since their Eeport in July 1845. 

This account embraces a very small proportion of the analyses 
made dunng the last six months by the Ohomist of tho Asso- 
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ciatiion and his osastanis, and is intended only to explain some 
of the more interesting practical results obtained by them in the 
course of their investigations. 

The account has been drawn up by Professor Johnston, in a 
series of articles applicable to the several subjects noticed, and 
forming a continaation of those in the two previous reports. 

D. HORNE, 
Ilonorarjf Seoreiaty. 

Edikborgh, Isf December 1845. 


XI. OP THE COMPOSITION OF LIQUID MANURE. 

The liquid manure of our farm-yards is now attracting more 
general attention than at any former period, and tanks for collect- 
ing it arc in course of erection in various parts of the country. 
Both theory and experiment shew this liquid to be very valu- 
able as a manure, and it has been long known to contain sub- 
stances fitted in a marked degree to promote the growth of plants. 
Still, no analyses, so far as I am aware, have hitherto been made of 
tiie liquid in the state in which it actually exists in our farm- 
yards, and in too many cases runs to waste. 

It was with much satisfaction, therefore, tliat I received, afow 
months ago, two bottles of liquid manure for analysis from Mr 
Houldsworth of Ooltness, near Hamilton, a member of our Asso- 
ciation. This gentleman had drawn up, for distribution among 
his tenantry, awery satisfactory and useful statement in regard 
to the value of this liquid, and the gain which would accrue from 
saving it. But, before circulating his paper, he was desirous of 
having the actual liquor of which he spoke carefully analysed, 
and he therefore forwarded it to the laboratory of the Associa- 
tion. The examination has led to some interesting Results, 
which I think deserving of general publication. 

1®. The liquid contained in the first bottle consisted of the 
drainings from heaps of cow-dung exposed to rain. It was 
dark coloured, and, of course, contained only what rain-water is 
capable of washing out of such dung-heaps. It was neutral, but 
ammonia was given off when it was boiled, or when quicklime 
was added. 

An imperial gallon of thoso drainings, when evaporated to 
dryness, left about 480 grains, or an ounce weight, of dry solid 
matter. This solid matter consisted of — 


Ammonia, 9.0 grs. 

Organic Matter, 200,8 

Inorganic Matter, (abb,) .... 208.8 


479.2 grs. 
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The inorganic portion consisted of — 


Alkaline Salts, 207.8 grs. 

Phosphates of Lime and Magnesia, with a 
little Phosphate of Iron, . . • . . 25.1 

Carbonate of Lime, 18.2 

Carbonate of Magnei^ and loss, ... 4.3 

Silica and a little Alumina, ..... 13.4 


208.8 grs. 

From this analysis it appears that the rain is capable of 
washing out much valuable matter from common cow-dung. 
The ammonia is not so large in quantity as in many other forms 
of liquid manure ; because most of those substances voided by the 
cow, which are capable of producing ammonia, pass off in its 
nrine. But, on the other hand, the urine of the cow contains no 
phosphates, while these washings contain a considerable propor- 
tion. It thus appears that the washings of the dung-hoaps con- 
tain other valuable substances besides those which aro present in 
the urine. Those, therefore, who besides allowing tho urine from 
their byres to run to waste, permit the rain to wash thoir dung- 
heaps, suffer a double loss; they lose the ammouiarproducing 
substances, and much alkaline matter in the urine, and the phos- 
phates, with a large additional portion of alkalino matter in tho 
washings. 


2®. The second liquid consisted of the drainings of farm-yard 
dung when watered with cow’s urine. It was also neutral, but 
gave off ammonia copiously when boiled or when mixed with 
quicklime. 

An imperial gallon, when evaporated, loft 617i grains of dry 
matter, considerably more than the former liquid, and ttiis matter 
consisted of— 


Ammonia, . 

Organic Matter, . . . . . . 

Inorganic Matter or ash, . . . 


21.6 grs. 
77.0 
518.4 


817.6 gi's. 

^ Wo see here that tho rdativo proportions of organio matter 
m the two Kqui^ were very different. From ordinary fimn-yard 
nmure, there is, as wo should oxpeet, loss of tho oiganio part 
dissolved by water than from tho finely masticated and diijokod 
excretions of the cow. ® 


The inorganic matter contained in this liquid of 

Alkaline Salts, 420.4 gM. 

Phosphatea of Lime and Magnesia, 44,6 
Carbonate of Lime, . .... 31,1 

Carbonate of Magnesia and loss, . 3.4 

Silica and a little Alnmin ^ , , 19 0 


518.4 grs. 
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In this liquid, therefore, as in the other, there was a consider- 
able proportion of phosphates, as well as a large amount of 
alkaline salts. There are no phosphates in the urine ; but the 
fermentation of the dung-heap, caused partly by the watering 
with the urine, decomposes the straw and other substances which 
form the dung-heap, brings a portion of the phosphates they 
contain into a soluble state, and thus enables them to be washed 
out by any watery liquid that comes in contact with them. 

The urine of the cow, therefore, which has been thrown upon 
the dung-heap will pass off, if it is allowed to escape, richer than 
it was at first. It may not contain so much ammonia, or of those 
substances which produce ammonia, but it will carry away more 
of those inorganic substances which enter into the composition 
of our crops, and which are no loss necessary to their growth. 


Xn. CAN THE FERTILIZING SUBSTANCES BE EXTRACTED FROM 

LIQUID MANURE ? 

The insertion of the above analyses leads me to advert to a 
question which has several times been put to me by members of 
the Association, and which has been specially recommended to 
my consideration by the Committee of management. Liquid 
manure is of large bulk, is expensive to carry to the field, and 
cannot bo applied at every season of the year. Is it not possibly 
therefore, to extract from it all the mrtilizing substance)^ it 
contains, and to preserve them in a diy and portable state for 
after use? Could such an object as this be e&cted, it would be 
a valuable boon to the practical man, and, in leading to a more 
general saving of the liquid manure, would not be without its 
value to the state. 

But that a method for thus extracting the virtues of liquid 
manure may be of use several conditions are required. Thus — 

1®. It must be perfectly efficient. If a method wore recom- 
mended which should merely separate one portion of the sub- 
stances or one kind of matter from liquid manure, while it left 
the rest beliind, it would only load to a more general waste than 
now exists, in so far as it would induce many to believe that, a 
part being thus extracted, the fluid which was left might be 
allowed more freely to run to waste. 

2®. It must be easy of execution. A process which involves 
much trouble would not generally bo adopted by practical men, 
and if it were dijflS.cult to perform, it would be imperfectly done. 
These drawbaclcs would cause the method to fail ; it would con- 
sequently fall into disrepute, and the advantages of scientific 
knowledge and sldH would sink in public estimation. 

3®. The materials employed for the purpose must be abundant. 
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cheap, and oasfly accessible overywhere. This is the most diffi- 
cult condition to fulfil, and it presents the greatest bar to the 
introduction of any economically useful method of effecting tho 
object in view. 

The only substajxce at present known, by which the separation 
of all the valuable ingredients f5pom liquid manure can be fuUy 
effected, is animal charcoal. A sufficient supply of this substance, 
when intimately mixed with the liquid manure, will take up 
nearly the whole of the saline and colouring matters it holds in 
solution, will carry down the substances it holds in suspension, 
and will leave the water nearly pure and colourless. Tho refuse 
of the prussiate of potash manufactories will have this effect, 
and what remains when ivory black is digested in spirit of salt 
(muriatic acid) will do still better. But this kind of charcoal is 
neither cheap nor abundant, and therefore cannot be recom- 
mended to general use. The refuse animal charcoal of our 
manufactories is now sold as a manure, at the price of several 
pounds a ton; either those who sell or those who use it miglit 
render it still more valuable by causing fermenting liquid manure 
to filter through it before it is applied to the land. 

But other kinds of charcoal possess this property to a certain 
extent. Wood charcoal reduced to powder, chaired saw-dust, and 
charred peat, are all capable of being used with advantage in 
extracting the ammoniacal and other salts which give its value 
to the liquid of our farm-yards. Experiment has shown tliat, 
when filtered through a bed of such charcoal, tho liquid escapes 
without colour and almost without taste, while tho chaired peat or 
saw-dust is itself converted into fertilizing manm’o. "Wherever 
such charcoal, therefore, can be obtained in abundance and at 
little cost by the practical farmer, this mode of employing it may 
be both useful and profitable to him. Saw-dust or i)oat may 
also be mixed with earth and charred, when tho heap, alter bcung 
several times drenched with liquid manure, will bo convert od into 
a valuable compost. 

Stffi it will be uncertain that the liquid thus treated has boon 
deprived of all tho fertilizing substances it contains. Even when 
it pisses off perfectly transparent, colourless, and without smell, 
it often, indeed almost alwajs, contains in solution both organic 
and inorganic substances, which are usofid to tho i)Iai)it. That 
it contains soluble organic matter is shewn by its again becoming 
muddy, and fermenting,^ when allowed to stand for a considerable 
time, while the inorganic or saline substances arc readily detected 
by evaporating the clear liquid to diyness. 

However beneficial, therefore, the use of such forms of char- 
coal may be, we can scarcely consider it, in almost any oii'- 
cumstances, as likely to effect a saving of the whole of tho 
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valuable matters contained in our liquid manure. A great portion 
of the loss now incurred may be prevented by the use of such 
kin^ of charcoal, and the fertilizmg substances may, through 
their means, be applied to our crops, at seasons of the year for 
which, in the liquid form, they are not suited — still the applica- 
tion of the whole liquid to the land would return to the soil more 
of what the crops had carried off, and would thus keep it longer 
in a state of fertility without the aid of foreign manures. 

Yarious other substances have been recommended and used 
for the purpose of extracting from the liquid of the farm- 
yards, from urine, and from the water of our common sewers, the 
different chemical compounds they are known to hold in solu- 
tion- Thus, burned and powdered gypsum, when intimately 
mixed with such liquids, falls for the most part to the bottom, 
carrying with it a ^eater or less proportion of the matters which 
the water had previously dissolved. This powder, when collected 
and dried, forms the principal part of what is known in the 
manure-market under the name of wrate^ and is more or less 
valuable according to circumstances. But it always leaves in the 
liquid much more than it extracts from it, and hence goes but a 
little way in saving what the liquid manures contain. 

Again, if alum or sulphate of magnesia, (Epsom salts,) or sul- 
pliate of zinc, or sulphate of iron, (green vitriol,) be mixed with 
mrmenting urine or tank-stuff, a powdery matter, more or less 
dense, will fall to the bottom, which will contain the phosphates 
and a portion of the other saline and even of the organic con- 
stituents of the liquid. This powder, therefore, naay be used 
as a manure, either alone, or, what is better, in admixture with 
other fermenting manure ; but all these substances leave most of 
the valuable salts in the water behind them, and, therefore, besides 
their cost, are open to the objection that they do not perform tho 
purpose for which they have been employed. 

This latter objection applies more strongly to slaked lime, 
which does indeed caiYy down much of what the liquid holds in 
suspension and in solution, such as the phosphates and much of 
the organic matter, but it leaves behind all the ammonia, and 
even decomposes the ammonia-produeing substances wliich those 
liquids contain, and causes their elements to be more speedily 
dispersed through the air. 

On the whole, therefore, it does not appear that at present we 
are likely to obtain any means of completely^ easily^ and cheaply 
separating the fertilizing ingredients of our tank-stuff from the 
water in which they are dissolved. It is not likely, indeed, that any 
generally available means will be soon discovered by which these 
fertilizing substances can be wholly extracted in a dry form 
equal in manuring value to the liquids themselves as they flow 
from our farm-yard«». 
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The method of absorbing the whole liquid by partially dried 
peat, and thus adding to the quantity of fermented manure at 
the disposal of the farmer, is perhaps a better, as it is certainly 
an easier way, of using up the liquid manure where peat abounds, 
than the method of using charred peat to separate its consti- 
tuents. This method is very extensively employed both in Ireland 
and in ScoUand, the only objection being, that the manure is not 
so portable as that which may be obtained by the use of peat in 
a half charred state. The use of peat, indeed, in our dung-heaps 
cannot be too generally recommended. It prevents the escape 
of ammoniacal and other volatile substances, it absorbs disagree- 
able odours, and renders the neighbourhood of dunghills less 
unpleasant and unwholesome. It is probably owing to the 
copious use of peat in this way that so little injury arises to the 
health of the peasantry of Ireland and of parts of Scotland, from 
the dung-pit so often seen before the doors or boneath the 
windows of their cottages. 


Xin. OP THE COMPOSITION OP BARLEY, AND OV THE DIFFERENCE 

BETWEEN POT AND MALTING BARLEY. 

A few months ago my attention was drawn, by Mr J ohnston of 
Bathgate, a most zealous member of our Association, to a curious 
cireumstance in regard to barley, with which I had been pre- 
viously imaoquainted. He stated to me that there were certain 
fields in his neighbourhood which were noted for producing 
barley which answered well for being converted into pot-barley, 
while the barley from other fields adjoining them could not be 
economically used for this purpose. He supposed the difference 
to be owing to some chemical difference in the composition of the 
two varieties, connected probably with the nature of the soil, or 
with the kind of manure applied to it, and ho asked me to explain 
to him in what this difference consisted. 

As I waus unacquainted with the poculiai* qualities which fitted 
this grain for the purposes of the pot-barley manufacturor, J con- 
sulted a gentleman of long experience in the barley trade and in 
malting, and I obtained from him the opinion that the best barley 
for maltingwas also the best for making pot-barloy. Tho j)lumpost 
grain, he said, usually malted best, and the roundest and ])Iunipost 
g^in was also subject to least waste when manufactured by tho 
miller into the common pot or into pearl barloy. T'his answer 
satisfied me that the point put to mo by Mr Johnston, and wliieh 
was new to myself, was also not generally known or uinlorstood 
even by persons otherwise skilful and experienced in llio gcnoml 
qualities of barley.^ In stating, therefore, to Mr Johnston tho 
result of my inquiries, I asked him to supply mo with further 
information upon the subject ; and, if he conveniently could, lo 
send me a sample of each of the varieties which in his neighbour- 
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hood were considered best adapted respectively for malting and 
for making into pot-barley. In reply I obtained from Mr 
Johnston the following letter:-— 

BathoatE) iee& Augfua 1845. 

Dear Sir,-~I had the honour to receive your valuable comniuiiication of 8th 
ultimo, for which I beg to thank you. 1 was al^ favoured with your subsequent note 
regarding the statement I m^de in the letter I addressed to you, as to the greater 
or lees plumpness of different samples of barley for the manuiacture of pot-barley and 
for malting. The person you mention as havmg spoken to resecting the difference, 
I have no doubt is well acquainted with the barley market ; but it is possible the 
difference referred to may not have come under his notice. The roundest and 
plumpest grain may m general be the best for malting, as well as for making pot- 
Wley^ ; but from the uiformation I have through two persons of much experience 
in their respective lines, the one a distiller, the other a maker of pot-barley, 1 am 
convinced that of two samples of equal weight, the one starchy and the other flmty, 
the former will be found p^icularly valname for malting, but not at all suited, from 
its soft texture, for makii^ pot-barley — ^the latter, on the other hand, may both malt 
well and be profitably used for making pot-barley. In order to shew this difference, 
1 beg to hand you two specimen** of pot-barley made from different samples, both 
originally of the same weight, viz., 54 lbs. per bushel. No. 1, made out of the 
starchy good malting variety, you will observe is much rounded off on the en^ and 
otherwise run down in the process of milling, many of the grains, as if of a softer 
quality than the geuerahty, being reduced to less than a-half of the regular size, and 
ground iu some cases into forms approaching to square. The grains of No. 2, on 
the contrary, are much more equal in size, the process of manufacture having acted 
uniformly on the mass. 

As I mentioned formerly, the barley grown on the farm from which No. 1 is taken 
is much prized by the distillers ; on the other hand, that grown on the farm pro- 
ducing No. 2, is liked for making pot-barley, and, according to the report of ihe barley 
miller, is worth la. or 1«. 8d* per quarter note than the other, at tJ^ same might, for his 
purpose, I am not quite so sure as to the distiUer’s estimate of No. 2, but believe 
it to malt well. 1 may mention that both the samples are Scotch grown, of tlie 
variety commonly called English, (not Chevallier,) and that No- 1 sample has been 
grown on the same fiirm year after year, without l^ing changed for twenty years or 
more. The miller informs me he occasionally &lls in with samples of the same 
soft or starchy quality grown in other localities, where the seed has been changed. 
He says he thinks something may be due to the seed, but more to the nature of the 
soil as a cause. 

I have no doubt that the differonce referred to has been observed by practical men 
elsewhere than here, though no notice appcairs hitherto to have been taken of the 
somewhat carious fact. I have no doubt you will interest yourself in discovering 
the cause, and 1 shall be much gratified to know the result of your investigations, 
having no doubt of your discovoring it. The only coniecture I can form is, 
that the starchy qualit^r of No. 1 may arise from the want, iu the soil, of a sufiiciency 
of nourishment furnishing nitrogen — ^and this I am led to infer from tho circumstance 
that little manure, except what was made on the farm growing that sample, was 
ever added to it for many years, uotwithstandiug it was regularly cropped, and the 
grain, hay, and dairy px^uce carried to market. I am not indinod to attribute the 
difference in any degree to the variety of seed. — 1 am, &c. 

John Johnston. 

To Prof. Johnston, Edinburgh. 

The above interesting letter shews that the apparent difference 
between the two qualities of barley is, that the one is soft and 
starchy while the other is hard and flinty. It is well known that 
different samples of wheat exhibit similar differences in quality, 
and that the miller usually requires to mix a quantity of foreign 
flinty wheat; or of the harder varieties grown in the chalk districts 

TBANS. JANUARY 1846, N 
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of the south, with his home-grown grain, before he can grind it 
with advantage. 

As to the cause of this flinty character, and its probable con- 
nexion with the proportion of nitrogen in the seed, or of manure 
containing nitrogen in the soil, the conjecture of Mr Johnston is 
one which might naturally arise in the mind of a person who has 
studied the subject with so much interest as he has done. It is 
said, for example, that hard flinty wheat gives a wheaten flour 
which takes up more water than that made from softer kinds of 
grain ; and as there is an impression that the power of absorbing 
water is in some measure proportional to the quantity of gluten 
which flour contains, it would seem to be probable that the quan- 
tity of water absorbed might conversely be assumed as an index 
of the proportion of gluten contained in a given sample of flour. 

And yet there are certain known circuinstances which might 
lead us to doubt whether a flinty sample of grain could be sup- 
posed, merely on account of its flintiness, to contain more gluten, 
and, therefore, more nitrogen. For instance, rice is one of the 
hardest varieties of grain we know, and yet it is one of those 
among our cultivated grains which, so far as it has been ana^ 
lysed, is least rich in nitrogen. This fact might lead us to su]^ 
pose that the hardness of a sample of grain is a proof that it 
contains less nitrogen instead of more. 

Thus, in the absence of analyses, nothing can really be safely 
conjectured as yet, in regard to the composition of a sample of 
grain from its hardness or softness compared with others. 1 
was, therefore, very much pleased to have the opportunity of 
testing the supposition of Mr Johnston by submitting the two 
samples of potrbarley he had sent me to a comparative analysis. 
1 instructed my first ascdstant, Mr Fromberg, to make anaceurate 
determination of the per-centage of water and of nitrogen they 
respectively contained. This he has done with the following 
results; — 
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824 

761 

9.53 

8 76 


It thus appears 

1^. That the flinty barley contains a very little less water, or, 
in other words, is a little drier than the soft Iwrley. This we 
mij^t probably have anticipated. 
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2°. That the flinty variety contains less nitrogen than the soft 
variety. The conjecture of Mr Johnston, therefore, is not borne 
out by the analysis. The difference, however, is small, and ha9 
probaoly mth^ whatever to do with the degree of hardness or 
sofimss of the sample. 

I think it very likely that the ffiintiness which our varieties of 
grain exhibit, under certain conditions of soil, climate, manure, 
ullage, &c., is dependant upon other causes than the proportion 
of nitrogen or gluten they respectively contain. It indicates, I 
think, merely a peculiar condition, chemical or physical, of the 
starch which the grain contains, though what conditions are 
necessary to the production of this state of the starch I am 
unable as yet to explain. 

I have been told that certain qualities of barley are also pre- 
ferred for grinding into barley-meal. I should be obliged to any 
of our members who would inform me what these qualities are, 
and how far they coincide with those which render barley valu- 
able to the maltster or to the manufacturer of pot-barley. 


Xm. OP THE USB op BARLEY-STEEP WATER AS A MANURE. 


It is well known to makers of malt, whether for the purposes 
of brewing or of distilling, that the water in which barley is 
steeped, preparatory to its being made to sprout, extracts a con- 
siderable quantity of matter from the grain, and often becomes 
very dark m colour. The water in which the grain is steeped is 
changed once or twice, and when drawn off is allowed to run to 
waste. My attention having been drawn to this point by some 
members of the Association, 1 obtained from a maltster in Edin- 
burgh a portion of the water of the first steeping, in the state in 
which it is usually run off into the drain, in order that, by sub 
mitting it to analysis, I might be able to answer a question 
put to me by some of my correspondents — Is this water capable 
of any useful application as a manure I 

When evaporated to dryness, this steep- water left a solid resi 
due, amounting from an imperial gallon to 413.6 grains. On 
analysing this solid matter it was found to consist of — 


In a gallon* 


Ox^nic Matter, Gam, Sagar, Portein Compounds, &c., . 166.40 
AUsalis and Alkaline Sulphates, and Chlorides, .... Ida84 

Phosphoric Acid in the state of Alkaline Phosphates, . . 8.52 

Phospliates of Lime and Magnesia, 23.20 

Carbonate of Lime, 15.36 

Loss, 1.28 


In 100 of the 
•olid matter. 

40.23 

4X07 

2.06 

5.61 

a48 

0.55 


413.6 100.00 

It thus appears that this steep-water contains much valuable 
matter of a kind likely to promote the growth of plants. The 
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organic matter is capable of supplying organic food — ^the inor- 
ganic matter, alkaline salts, and phosphates — ^in a state in which 
they can readily make their way into the roots of plants. It 
ought not, therefore, to be allowed to run to waste wherever 
convenience exists for readily applying it to the land. 

By referring -fco a preceding article on the composition of 
liquid manure, it will be seen trat this barley-steep water holds 
in solution nearly as much solid matter, on the whole, as some 
of the liquid manures of our farm-yards do, and more phos- 
phates than these sometimes contain. If so much, therefore, 
can be justly said of the value and of the importance of saving 
these liquid manures, we may with equal justice recommend 
that the steep-water in question should not be allowed to run to 
waste. 

It will be understood that the preceding analysis can shew 
only the kind of substances which this steep-water is likely to 
contain. proportion will vary with the sample of grain, with 
the purity of the water perhaps, and with the lengfli of time 
during which the barley h^ been steeped. It may be stronger 
or w€^er than the water analysed in my laboratory, and, there- 
fore, more or less valuable as a manure. The first steep-water 
is likely to be the strongest and most valuable. 

The above analysis was made in the spring of the present year, 
and since that time Mr Houston of Johnston Castle, one of our 
members, and who is al^^ays ready to test any new suggestion, 
has had an opportunity of applying it to a crop of young com — 
oats, I believe — ^and, as he has informed me, with very marked 
advantage. I would strongly recommend that in the ensuing 
season others should try its effects both upon com and upon 
grass. 


xrv. OF THE USE OF SOUR BEER AS A MANURE. 

In connesion with the composition of the steep-water above 
analysed, it is interesting to consider that of the neer, which is 
afterwards prepared from the malt — ^though, of course, the consti- 
tuents of a gallon of beer -will vary very much with the kind and 
strength of the liquor. A variety of strong ale sent for analysis 
by a member of the Association was found — 

1®. When evaporated to dryness, to leave, from an imperial 
gallon, 7i ounces of dry solid matter. 

2®. When burned, this dry matter left 5.43 per cent, of ash, or 
about 170 grains from a gallon. By far the largest portion of 
the d^ residue, therefore, conitisted of gum, sugar, and other 
organic ^matter, and it is curious to observe that the quantity of 
inorganic matter left by a gallon of this strong ale was actually 
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less by one-third than was left by a gallon of the steep-water. 
Thus, a gallon of the 

Orgmnic Inorganic: 


Steep Water left 166.4 grs. and 247 grs. 

Sttong AUy 330.0 .. 170 


During the process of steeping, therefore, before it is malted, 
the barley appears to part with the largest portion of the solu- 
ble saline substances it contains. 

3^ The inorganic matter of the ale, when analysed, was found 


to consist of— 

1b a Gallon. In 100 of the Aib. 

Phosphate of Magnesia, . • . 33.1 gts. 31.32 

Sulphate of Lime, 218 12.83 

AlUme Salts, soluble in water, . 86.6 30.57 

Insoluble Siliceous Matter, . • 9.0 5.28 


169.3 grs. 100.0 


This analysis shews that we have the alkaline salts here as in 
the steep-water, but that the earthy phosphate present was phos- 
phate of magnesia. These substances, as well as the organic 
matter, are all fitted to feed the growing plant, and, therefore, 
when beer becomes sowr in large quantities, it maybe of use when 
applied as a liquid manure. It will increase our estimation of 
the steep-water, however, to recollect that it is richer even than 
strong ale in those inorganic substances which form one of the 
kinds of food without which our present races of plants cannot 
live. 


XV. — OF THE WASTE LIWOR OF THE POTATO MILLS. 

Along with the waste liquor from the steeping of barley I may 
briefly notice that of the potato mills now so extensively in opera- 
tion in various parts of the country. The first washings of the 
pulp of the potato, or the water in which the potatoes are grated, is 
very rich in saline matter, and in substances (protein compounds) 
capable of yielding nitrogen to the growing plant. These latter 
substances are also of a nutritive quality, and the liquor, though 
it gradually assumes a very dark apparently unwholesome appear- 
ance, may yet, in some cases, be foimd valuable as a drmk for 
pigs and cattle. 

At all events, however black it may become, this liquor is 
capable of useful application as a manure. Being derived from 
the potato, one would naturally suppose that it would especially 
promote the growth of the potato crop- This idea was tested 
in the neighbourhood of a potato mill in Perthshire, on the potato 
crop of 1843. The liquor was run into the drills, and potatoes 
were afterwards planted in these drills without any other manure. 
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The crop came up well, and Mr Binning Home of Argaty informs 
me that it i^vas equal to that of the other parts of the field to 
which the ordinary manuring had been applied. 

It may not be convenient in some localities to apply it in this 
manner to the potato crop^ but it may in very many cases be 
employed to water or irrigate the grass and other herbage to 
which liquid manures are usually applied. 

This uquid varies, of course, in fertilizing value according to 
the quantity of water with which the proper juice of the potato 
may have been diluted. The solid matter which remains when 
this liquid is evaporated to dryness has been analysed in my 
laboratory, and there is no doubt whatever of its fertilizing qua- 
lities ; but I delay the publication of the numerical results until 
the variations in its composition have been determined by a more 
numerous series of comparative analyses. 


XVI. OP THE PER-CENTA&E OP LIMB IN DirrERBNT SLATB-ROCKS. 

Soils are formed either from the rocks on which they rest or 
from rocks which are to be found usually at no very great distance 
from the spots where the soils themselves are observed. The 
presence oi lime in considerable quantity is almost essential to 
the fertihty of a soil in our climate. When a particular rock 
prevails, therefore, over a large extent of country, it is not only 
mteresting in itself, but it is important in reference to the im- 
pro\ement of the district, to know what proportion of lime the 
rock ^ually contains*. If the rock contains little, the soil formed 
froin it must contain littl^ and, therefore, wrill require large and 
continued additions of this substance to bring it into, and main- 
tain it in, a fertile condition. 

The slate-rooks which stretch across the whole of Scotland, 
frrnn St^ Abb^s Head to the Mull of Galloway, are of great 
interest in connexion with these views. They form a large extent 
of Buifaoe ; and the soils under cultivation over this surface are 
^n in many places to be directiy formed, or to be actually form- 
mg, by the crumbling of the rock. Moreover, much of the 
country, though improvable, is still in a state of nature, and the 
apphcation of lime is one of the surest means by which this im- 
provement is to be effected. ^ It is, obviously, therefore, of interest 
to toow what quantity of lime the rocks naturally contain, and 
^ ^ jl^Id to the soil as their particles crumble down. 

^ another circumstance which gives an interest to 
this inquiry. In some parts of this slate country beds of marl 
oeour m the hoHows and at the bottoms of bogs, which marl was 
employed in former times for laying upon the Imd. There are 
tew or no known beds of limestope in the country, whence then 
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had the lime been derived, the gradual deposition of which had 
produced these beds of marl! Was it derived from the general 
slate-rocks of the country? Then these rocks must not only 
contain lime, but they must contain more in some parts than in 
others, since these beds of marl are only found in the hollows 
of particular parts of the country. 

During an excursion through the southern portion of this slate 
country, I collected a number of specimens from different beds 
of the rock, and at different places, chiefly within the counties of 
Wigton and Kirkcudbright. These I gave to my pupil, Mr 
No]^n, with a request tmbt he would determine the proportions 
of lime they respectively contained. Many of them were traversed 
by white hair-like streaks of carbonate of lime, and nearly all of 
them exhibited a slight effervescence when treated with acid, 
shewing that they contained traces of lime in the state of caxv 
bonate. The results of the analyses of seven varieties were as 
follows : — 

1 . 2 . 3 . 4 . 6 . 6 . 7 . 

Lime m state ofCarbonate, per cent. 7.19 0.26 1.96 0.25 0.22 ... 0.19 

Lime in fatate of Silicate, 0.24 0.62 0.30 1.09 0 43 0.50 .. 

Total Lime per cent., • • • . 7*43 0.86 2.28 1.34 0.65 0.50 0.19 

The proportion of lime, therefore, in the different beds of this 
formation is small. In general, therefore, the soils formed 
from them will be deficient in lime ; and hence the reason why in 
practice it has been found that the addition of lime is an almost 
necessary preliminaiy to any successful and permanent improve- 
ment of the surface where these soils prevail. 

At the sametime, it will be seen by the composition of No. 1 
that some beds contain what may be called a large quantity of 
lime, and will therefore form soils that are of a richer character. 
The waters also that percolate through them, or the springs that 
rise from among them, will contain a considerable quantity of 
lime, and they may both sweeten the natural herbage, and, when 
they collect in lakes and marshy places, may yield Ime enough to 
admit of the gradual deposition of beds of marl. 

The old red sandstone slates also vary in the proportion of 
lime they contain. Such a slate, from the Fotheringham estate, 
in Forfarshire, gave Mr Norton — 

Lime in the state of .... 0.39 per ci. 

Do. do. Biikaitej . . • , 0.87 

Total Lime, . • . 1.09 per ct. 

The known fertility of certain soils belonging to the old red 
sandstone formation does not depend merely on the proportion 
of lime they contain ; yet, in the less fertile parts of this forma- 
tion, the per-centage oi lime contained in the rocks exercises a 
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material influence on the agricultural capability of the soils which 
rest upon or are formed from them. 


XVII- OP THE COMPOSITION OF THE LIMB REFUSE OP THE BLEACHERS, 

AND ITS USE AS A MANURE. 

In the spring of the present year, when the turnip season was 
approaching. Sir John Ogilvie, another zealous member of our 
Association, sent to me a portion of the lime refuse of a bleach- 
field in his neighbourhood, with a request that I should cause it 
to be analysed, and give him an opinion as to its agricultural value. 
It was lying at the bleachfield in large waste heaps, and could be 
had for a merely nominal price. Upon analysis, my assistant, Mr 
Fromberg, found it, after drying, to consist of — 


Organic Matter and a little Water, 18.57 

Sulphate of Soda and Salphnret oi Sodiam, . • . 14.23 

Oxides of Iron and Alnmina, 5.07 

Carbonate of Lime, 55 18 

Siliceous Matter, 8.60 


99.85 

Considering the large proportion of alkdine matter as well as 
Erne it contained, I recommended its use in preparing the land 
for a green crop, or as a top-dressing for grass and especially for 
clover — ^in most cases, however, to be used only in the state of 
compost. 

The owners of the works, considering that the large quantity of 
alkaline matter found was more than their refiise ought to contain, 
forwarded another sample for analysis, in which about 8 per 
cent, only was found. The first benefit of my analysis, there- 
fore, was in this case derived by the manufacturer. He dis- 
covered tha^ from an oversight of his workmen, he had hitherto 
been throwing away what was valuable, and he therefore took 
measures to have his refuse washed more free from alkaline 
matter in future. This, indeed, is generally the first result of 
the analysis of manufacturing refuse, with a view to agricul- 
tural purposes, where such analysis is communicated to the mcmur 
facUirer. He finds that some substance which adds materially 
to its value as a manure can be turned to more profit by himself 
in another way ; he therefore varies his process in order to save 
this substance, and thus renders his waste of less value to the 
farmer. This is, no doubt, an economical residt, which it is very 
desirable to attain and encourage, but it is evidently not the 
interest of the farmer to be at the expense of such analyses for 
the primary benefit of the manufacturer. 

Yet though more carefully washed, this refuse is fitted to be of 
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much use, and may be tried by such farmers as are not so far 
off as to make the carting too expensive. In proof of this, and 
to shew the way in which it has been used, 1 annex an extract 
of a letter I lately received from Ireland, containing an account 
of its application to the turnip crop : — 


Ingram Farm, nbar Lisburn, Ireland, 
Aik August 1845. 

My employer, Mr ItiohardsoD, is a very extensive linen manufacturer and bleacher, 
and for some time past has occasionally been in the habit of applymg the lime- vaste 
of the works as manure. This year (before I came here) it was applied libeially to 
Swedish turnips, ^ong with a little night sod. The soil is rather a stiff clay, not 
what we should consider in Scotland a IMy soil for turnips, but has been thorough 
drained. For a considerable time, indeed until a week a^, the limed turnips were 
decidedly the worst in the held. The weather had been very dry, but since &en we 
have had a plentiful supply of rain, and 1 now find that, in another day or so, they 
will be equal to the best, and have every appearance of being a very great crop. I 
mayamenaon that, when thinning them out previous to the rams, such plants as were 
pushed out by tl^e hoe, shewed an immense number of fibres, (much more than the 
turnips on the dunged part,) and all grasping a lump of the waste lime, evidently 
shewing that the plants were sucking anddenvmg nourishment from it, ^although, from 
the effects of the drought, they could not be so much benefited as if it bad been 
showery weather. 

Besides waste lime, there is a considerable quantity of waste leys daily run off 
into the Laggan ; these have not been as yet saved, but I intend getting it done, and 
making it up into a compost with earth. 

I am about to make trial of muriate of lime, as a means of fixing tbe ammonia of 
stables and dung-hills. It is manufactured by a firm iu England, and delivered in 
Liverpool at 45s. per ton. From the experiments which have been made with it, it 
appears to answer the purpose remarkably well, and is of great use in mixing with 
guano. It appears that it is made by a soda manufacturer, who, finding great com- 
plaints made against the injurious effects of the muriatic acid escaping by his 
chimneys, has contrived a chamber containing lime in a continual state of moisture, 
and into which fixe gas is conducted, instead of being, as formerly, carried up the 
chimney. B. Oliphant Pringle, 

Landt-Stemid, 

This letter will probably draw the attention of farmers in the 
neighbourhood of bleach-fields to the possibility of using this 
waste lime with advantage and economy. 


XVItl. OP THE COMPOSITION OP OIL-CAKES. 

The exact composition of oil-cakes being hitherto little under- 
stood, 1 took the opportunity afforded me by the receipt of several 
samples for examination, to cause them to be rigorouidy analysed, 
both in regard to their organic and to their inorganic parts. This 
analysis was performed by various methods, which I need not 
detail, and by several of my assistants. The analyses of the ash 
and the combustion for the purpose of determining the nitrogen, 
(or protein compounds,) were performed by Mr Promberg — ouier 
parts of the examination were made by Mr Thomas. 

1^. Composition of the organic part of two varieties of linseed- 
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cake and of one of gold of pleasure cake. These were found to 
consist respectively of — 



English 

Gold of Pleasure. 

English 
Linseed Caka 

American 
Linseed Caka 

Water, 

d.95 

10.05 

10.07 

Mucilage, 

35.08 

39.10 

36.25 

Albumen and Gluten, • • . 

25.50 

22.14 

22.26 

Oil, 

12.42 

11.93 

12.38 

Husk, 

10.16 

9.53 

12.69 

Saline Matter (Ash) and Sand, 

6.89 

7.25 

6.35 


100. 

100. 

100. 


These analyses are interesting in several respects. They 
shew — 

a. That the per-centage of the protein compounds, here caUed 
gluten and albumen, is nearly equal to what is contained in pease 
and beans, and that, therefore, for the production of milk for the 
cheese-dairy, and for laying on muscle, oil-cakes are as valuable 
as beans, pease, or clovers. This is a result somewhat unexpected, 
inasmuch as the value of oil-cakes in the feeding of stock has 
hitherto been supposed to depend very much upon their power 
of laying on fat : in otiher words, upon the per-centage of oil they 
cont^. 

L The proportion of oil remaining in these cakes is greater than 
is naturally present in any species of grain or pulse usually culti- 
vated as food for animals. Oats oonSda as a maximum about 7, 
and Indian com about 9 per cent, of oil, but these cakes contain 12 
per cent., and are, therefore, in their ability to supply fat to an 
animal, superior to any of our cultivated grains. 

c. All the three cakes resemble each other in their general 
composition, and, no doubt, differences exist between different 
samples of the same cake equal to those which the above table 
exlubits, between the several samples of different kinds of cake. 
This is especially interesting in reference to the gold of pleasure 
cake recently introduced into the English market, which lias a 
peculiar flavour, but is said to be relished by cattle, and which, 
according to the analysis, possesses feeding properties equal to 
those of the best English and American linseed cakes.* 

It is difficult to say, as yet, in what form the protein compounds 
exist in these oil-cakes. That a portion of them is in the state 


* I may here notice an analysis of the seed of gold of pleasure published by 
the patentee for making oil-cake from this seed, and purporting to be made by Dr 
Kyan. This analysis states the nitrogen in the seed at 12.27 per cent., equal to 
77 per eent. of albumen, &o., and after the expression of the oil, the cake should 
oou^upwai^ofSOpercent. The?e is reason to think tjiat the alleged lesult of 
Dr Byaa myolves a large error. 
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of sdhlle albumm is shewn by rubbing ihe powdered cake in a 
mortar with successive portions of cold water, filtering, and then 
heating the dilute solution nearly to boiling, a portion of albumen 
coagulates, falls to the bottom, and may be collected. By boil- 
ing the insoluble residue in acetic acid, a portion of coagulated 
albumen is dissolved, and may also be collected by neutralizing 
the acid solution. Mr Thomas obtained in this way, from the 
three cakes in one trial, the following quantities of albumen — 



Soluble. 

Coagulated. 

TotaL 

English liinseed Cake, • * • 

. ... 369 

3.08 

6.77 


. ... 330 

2.88 

6.18 

GK>ld of Pleasure, 

.... 3 70 

2.92 

6.67 


The albumen thus obtained did not amount to more than about 
one-fourth of the weight of the protein compounds present in the 
cake. The rest must be in the state of casein, gluten, &c., or, per- 
haps, in that of a compound peculiar to these oily seeds. These 
compounds, however, must all be modified in the cake by the heat 
which is applied to the seed during the process of extracting the 
oil. 

2®. Comjpositim of the ash or inorganic jpart of the several 
kinds of cake. 

These analyses were conducted bjr Mr Fromberg in the 
ordinary way, and 1 only insert their results. The ash con- 
sisted of — 



Gold of Beanire. 

Engliib 

T.in— Mi 

Amencam 

LiiueedCake. 

- - 

Alkaline Salts, ...... 

30.43 

31^55 

38 20 

Phosphates of Lmie & Magnesia, 

40.56 

4767 

66.26 

Lime, 

3 46 

4 88 

1.24 

Magnesia, 

0.49 

1.51 

trace 

Silica, 

13.65 

10.81 

4.04 

Sand, 

10.84 

3.86 

— 


99.43 

100.28 

39.74 


Upon these analyses the following observations present them- 
selves. 

a. The ash of these oily seeds — ^in so far as we can judge of it 
from that of the cakes, which are seldom manufactured from 
perfectly clean seed — ^resembles that left by our ^ain-crops, in 
containing a large proportion of phosphates. & the gold of 
pleasure cake this proportion appears less than in the others, 
but this arises in part nrom its containing 11 per cent of sand 
and nearly 11 per cent, of silica, a pomon of which may, in 
reality, have been derived from the sand which the cake con- 
tained, and which is very difficult to estimate exactly. The same 
may be said of tho silica in the English Imseed cake, and, in 
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fact, the pure lint and gold of pleasure cakes must be analysed 
from different localities before we can determine what propor- 
tion of silica the pure cakes ought to contain. 

In the above analyses the proportion of magnesia in the state 
of phosphate was not determined, nor the phosphoric acid in the 
alkaline salts ; the exact proportion of this acid contained in the 
ash cannot, therefore, be deduced from these analyses. We may 
safely estimate it, however, at one-third of the whole weight of 
the ash. In the ash left by our usually cultivated crops of grain, 
when free from husk, the phosphoric acid forms about one-half 
of the whole weight. A knowledge of these several projjortions 
suggests the following very interesting practical observations : — 

1®. These oil-cakes leave six per cent, of ash, of which one- 
third consists of phosphoric acid : 100 lbs. of oil-cake, there- 
fore, contain 2 lbs. of phosphoric acid. On the other hand, 
our common hinds of com — ^wheat, for example — Cleave only 
two per cent, of ash, of which one-half consists of phosphoric acid, 
or 100 lbs. of wheat contain 1 lb. of phosphoric acid. Therefore^ 
for laying on hone^ or for supplying the materials of bone to 
growing stock, oil-cctke is tmce as ^aluahh as whmf^ weight for 
weight, and more than twice as 'oalvahh as oats or harleg which 
are covered with a husk. 

2®. Again, the same reasoning shews us that, as grains of all 
kinds draw their phosphoric acid from the soil, these oily seeds 
will exhaust the soil of its phosphates to a much greater degree 
than our com crops : 1 00 lbs. of linseed will carry oflF twice as 
much of them from the soil as 100 lbs. of wheat. 

3®. But the same circumstance supplies us with an additional 
reason why the manure of fuUrgrovm store stock fed upon oil- 
cake is so much richer than that obtained by the use of any other 
kind of food. It is richer — 

a. Because, as we have above seen, the proportion of the pro- 
tein compounds (albumen, &c.) in the oil-cake is greater than 
the fattening animal can appropriate, and thus much of them 
in a more or less changed stote and is mixed with the 

oil also is in larger proportion than can at times be laid 
on their bodies even by fattening stock, and this unquestionably 
contributes to the fertilizing quality of the manure. 

c. But the full-grown animal appropriates scarcely any of the 
phosphates — the whole of these, therefore, which the animal 
consumes in its food, appears again in its dung. And, as we 
have above seen, the oil-cakes being richer in these phosphates, 
weight for weight, than any kind of corn we use for food, the 
dung thus made is also richer in these phosphates than that 


i or 

dung. 

A The 
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which is obtained from animals fed upon almost any other kind 
of food. 

I do not at present advert to other points of interest, to which 
the above analyses wiU naturally draw the attention of the intelli- 
gent farmer — such, for example, as the supposed exhausting 
nature of the flax crop, and the alleged economy of using lint 
in the feeding of cattle. These and other points 1 shall have 
occasion in subsequent articles to take into detailed considera- 
tion. 

XIX. GAN A SUBSTITUTE BE BEGOMHENBED FOB OIL-CAKE IN THE 

, FEEDING OF CATTLE ! 

This is a question which is interesting in many points of view, 
though I cannot yet fully answer it. It implies two things— 
firsts can a compound of other kinds of food be made up which 
shall be as good for feeding cattle, and form as rich a manure, as 
oil-cake i and, second, can this mixture be sold at a cheaper rate 
than oil-cake 1 We may be able to fulfil the first condition — ^but, 
unless the mixture is cheaper than oil-cake, we can scarcely hope 
to supply its place to the farmer— we can never expect to super- 
sede it. 

When the Committee of the Agricultural Chemistry Associa- 
tion did me the honour, at the berinning of this year, to submit 
this question to my consideration, Sie chemical composition of oil- 
cake was unknown ; and, therefore, there were not the means of 
determining how it would be possible to fulfil the first condition — 
to make a mixture which should be equally capable of all the 
useful applications which are now made of the natural oil-cake. 
It was chiefly with the view of supplying the data by which this 
practical question was to be resolved that I caused the oil-cakes, 
which form the subject of the preceding article, to be subjected 
to analysis in the laboratory. The results of the analyses above 
stated shew upon what circumstances the peculiarly valuable 
qualities of oil-cake depend, and enable us to say how far we can 
hope successfully to imitate it. Let us briefly consider these 
circumstances. 

l^ The oil-cake contains from 22 to 25 per cent, of protein 
compounds, (albumen, gluten, &c.) In this respect the pea and 
the bean are the only seeds that approach to it — ^the pea contain- 
ing about 24, and ihe bean sometimes as much as ^ per cent, 
of such protein compounds. The bean, therefore, is the only 
other vegetable food we possess which can be made the basis of 
an artificial imitation of the cake from oily seeds. 

2®. The next peculiarity in the oil-cakes is the large propor- 
tion of fatty matter they still contain. In the best English and 
foreign cakes, the unextracted oil appears to amount to nearly 
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1 2 per cent. This also is s^ter than any other food usually given 
to our cattle contains. Oil or fat, in some cheap form or other, 
must, therefore, be added to any mixture which is to rival oil- 
cake. If, with 90 lbs. of beans, we could mix, grind up, or 
otherwise incorporate 80 lbs. of oil or fat, we shoidd have a com- 
pound nearly equal, in all but one respect, to an equal weight of 
the nftVA Anm the natural seed. TW 100 lbs. of English oil- 
calce and 100 1^. of beans, so prepared, would consist respec- 
tively of — 

Linseed Cake Prepared Beans. 

Stafcb, Sugar, and Gum or Humlage, 39 40 

Gluten, Albumen, &C., 32 25 

Arii, 7 A 

Water* ai^ Hn^ 20 20 


100 100 

On comparing these two colnmns, we see that the mixed beans 
have the advantage in regard to starch and gluten, and are 
defective only as regards the inorganic matter or ash. Of this 
last the beans oontein only one-half, and will, consequently, be 
deficient in alkalme matter and in phosphates, as compared with 
the oil-cakes. 

The difference in composition between the ash of the bean 
and that of the oily seeds, so far as they have hitherto been 
analysed, does not appear to be very great, the main differ- 
ence being that the beans contain more alkaline matter and 
the oily seeds more lime. An addition of 6 lbs. of ordinary 
hone-meal, recently ground, and in a fresh and sweet state, would 
supply the lack of Erne and phosphates, and would make a mix- 
ture equivalent in chemical composition, and, therefore, I should 
hope, equal in fattening and other virtues, io an equal weight of 
oil-cake. 


First Preser^tim . — ^Thus the proposed mixture would consist 

Bean-meal, • ... 90 lbs. 

Oil or Fat, .... 10 
Bone-moal, - • • , 6 lbs. 


106 lbs. 

These would require to be mixed, ground, or boiled up toge- 
ther, and might be given as food either in a dry or a wet state. 
Or they may be made into a cake — ^which would keep for any 
length of time, by drenching the mixed powder with a weak solu- 
tion of glue, (made by bo£ng bones in water,) and then com- 
pressing the whole into a mould. 

The principle of this mixture being known, other modifications 


* The proportion of this water would ytay in different samples of beans. 
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of the above may be devised^ but if formed of vegetable food, 
the bean or some other kind of pulse must form the basis of 
them all. The proper proportioning of the fat to the protein com- 
pounds is a matter of vital moment. In the relative proportions of 
these two classes of substances consists the main distinction 
between the bean and the oily seeds. The small quantity of oil 
it contains forms one of the chief reasons why the bean, though 
known to be valuable in feeding, when given in limited quan-. 
tity, yet cannot be given with safety in very large proportion to 
the greater number of our domestic animals. 

Second Prescription . — ^The principal dijSculty attending the 
above prescription will be in procuring and mixing the fat with the 
bean-meal. But the same end may be attained in a different 
way. Fresh linseed, of good quality, contains upwards of 20 
per cent, of oil. A mixture, therefore, of 

Braised Lmseed, .... 40 lbs. 

Bean-meal, 60 

Bone-meal, 4 

would contain of the several constituents which are essential to 
the value of the mixture about 

Starch, . ..... 40 lbs. 

Protem Compounds, . . 27 

Fat, 11 

Salme Hatter, • • . • 7 

Water and Husk, ... 15 

100 

This mixture approaches very nearly in composition to the 
original oil-cake. There seems, therefore, a very good theo- 
retical reason for the practice now strongly recommended by 
many persons, of using a mixture of bruised linseed, or of lin- 
seed jelly, along with the other food given in the ordinary feeding 
of stock. The oil and saline matter of the linseed actually makes 
the starch and protein compounds of the rest of the food go 
farther. 

I suppose it would be a very simple process, by the aid of a 
gentle heat, to compress into hard, durable, and tenacious 
cakes, the above mixture of linseed, crushed beans, and bone- 
meal. 

Third Prescription . — ^But there is a third method of making 
a mixture of this kind. I do not pronounce with the same degree 
' of confidence upon the following prescription, however, chiefly 
because our knowledge is still defective upon some points involved 
in it, but 1 insert it for the consideration of those who are inte- 
rested in this matter, and for the purpose of its being submitted to 
experiment by any of our members. 
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I have already said that it is the protein compounds — ^those 
yielding nitrogen to the animal — which are especially abundant 
in the oil-cakes, and, therefore, diflScult to supply in equal propor- 
tion, except by the use of a ve^ limited number of vegetable 
substances. But there is an animal substance which might be 
obtained in comparatively large quantity, from which a compound 
capable of supplying nitrogen to the animal might be artificially 
made up with comparative ease. This substance is gelatvM otghbe. 
By boiling bones this is readily extracted, and by concentrating 
the solution and mixing with it the other ingredients of oil-cake, 
in a dry state, a compound or cake might be formed, which would 
probably feed well, and might be preserved for any length of 
time. With this gelatine we could mix the meal of any grain, 
or starch of any kind, selecting that which was cheapest 
and most easily obtained. The glue of commerce contains a 
variable quantity of water — sometimes not less than a third of 
its whole weight — were we to employ such glue, we might take in 
round numbers — 

30 lbs. Glne equal to . . dry Gklatme, 20 IbsL 
( Gelatine, 6 . . 

72 ... Baxley-meal equal to ■< Starch, 40 ... 

\ Fat, 3 •*. 

10 ... of Oa or Fat, 10 ... 


112 lbs. 

SO that 1 cwt. of this mixture would, with the addition of 6 lbs. 
of bone-meal, be equivalent to 100 lbs. of oil-cake. 

But the manufacturers of such an article as this would not use 
the glue of commerce ; they would prepare their own jelly by 
boiling bones, and would save labour aud fuel by addiug tlie 
starch and fat during the concentration of their glue. The bones 
would also yield a certain quantity of oil, and would thus render 
it unnecessary to add so large a proportion of this necessary 
ingredient. 

1 have said that our knowledge is at present deficient upon 
some of the points which are involved in ihe supposed efficacy of 
the above admixture, and that I am by no means so confident in 
recommending the manufacture and use of this as of the other 
mixtures to 9ie practical farmer. The point of uncertainty is 
this. The gelatine contains a larger proportion of nitrogen even 
than albumen or the other compounds of protein, and, therefore, 
may ptmihly be capable of nourishing the animal even more 
than these substances. But its true effect, when introduced 
into the stomach of animals, has not yet been fully esta- 
blished. It is not certainly known, for example, that the 
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gelxtine will readUff form the substance of muscle, because, 
b-'iore doing so, it must undergo a certain chemical change, 
which the digestive apparatus of the healthy animal may not be 
able, comfortably and with ease to itself, to effect. This, how- 
ever, is only a supposition, supported by certain experiments 
made in unnatural conditions, and, therefore, by no means con- 
clusive. From numerous considerations, I think it likely that 
such a mixture as the above will resemble oil-cake, in its feed- 
ing and other properties, and, therefore, I recommend it as worthy 
of a trial. 

The mechanical question — ^how such mixtures could be most 
perfectly and cheaply made ; and the economical question — as to 
the relative cost of these several mixtures, and of the oil-cakes 
they are intended to supersede, I delay at present to enter upon. 
Indeed every practical man can easily inquire into and answer 
these questions for himself. 


REPORT on the IMPLEMENTS and MACHINES EXHIBITED at the 
HIGHLAND and AGRICULTURAL SOCIETY’S GENERAL SHOW, 
Held at DUMFRIES in 1845. 

By Mr Jambs Slight, Engineer, Curator of the Society's Models and Machines. 

It is not without a feeling of diffidence and a strong sense of 
the onerous nature of the duty which the Directors of the High- 
land and Agricultural Society have, in this matter, confided to 
the author of this report, that he now comes before the society 
and the public, and particularly those individuals more directly 
interested — ^the exhibitors at the show. The Directors, by 
defining the duties and objects connected with this report, 
have, by so doing, rendered these duties, though not less onerous, 
at least more agreeable and easy of accomplishment. As for the 
objects of the report, it may be proper in the outset to state 
the leading points which the Directors have in view. From the 
great number of exhibitors, and the comparatively small num-^ 
ber of premiums which could be ofiered, and seeing that, of neces- 
sity, some of the unsuccessful competitors would exhibit articles 
which, in quality, might fall but little short of those for which 
premiums would be awarded, the Directors justly considered that 
all parties might be benefited by the publication of a judicious re- 
port of the whole exhibition. Besides adverting, in such a report, to 
what might be found commendable in all deserving cases, it was in 
the instructions of the Directors to point out striking defects of 
construction or of principle, wherever such should occur; and 
the object of this was, that such criticisms might serve not only 
TBANS. — JANUARY 184C. o 



210 


BEPORT THE IMPLEMENTS AND MACUINLS 


as a corrective to tliose macldnists whose works exhibit defects, 
but be useful cautions to those who are more fortunate 
or better instructed. To render the report more intelligible, it 
has been thought advisable to insert the specification of the pre- 
mium for each class of articles. 

Eel}dng on the indulgence of the Directors, and on that of the 
individuals whose works are to be noticed, for any omission or even 
mie-statement that may possibly occur, arising from the various 
other duties to which the reporter had to attend during the days 
of the show, he humbly proceeds to discharge the duties intrusted 
to him, ^hich, to the extent that his limited space allows, he will 
endeavour to do with all fairness and impartiality. 

Glass 1. 

For the lest collection of Agncnltu,ral ImphmeiUs and Machines 
of any Description^ manufactured by or mder the superintendence 
of the exhibitor^ just proportion of parts^ worhnamhip^ utility^ 
and price being consi^red. Premium^ Ten Sovereigns. 

In this class only one exhibitor appeared, E. Gray & 
Sons, Uddingstone. The collection comprised 9 implements, viz. 
— 3 ploughs. 1 subsoil-plough, 1 cart, 2 drill or subsoil pulverizers, 
1 set draught-bars, 1 drill-plough ; and of these implements, eight 
of them competed also in other classes, the remaining one, there- 
fore, falls only to be particularized xmder this head, viz. — 

A set of two-horse draught-bars for equalizing the draught. 
This article exhibited no novelty, the constructioz being no- 
thinff more than the well-known shifting shakJe, (or fulcrum,) 
whi^ by lengthening one arm of the lever, (the main bar,) 
and shortening the other, gives the means of accommodating the 
naturally unequal power of a heavy and a light horse when yoked 
in the plough or harrow as a pair. 

Asa collection, E. Gray & Sons’ implements, though not nume- 
rous, exhibited in almost every case a highly commendable exam- 
ple of workmanship. Defects there were in some points in the 
proportioning of parts, and there were also errors in construction, 
to be afterwards noticed ; hut, as a whole, the collection docs much 
credit to the firm of Gray & Sons, as well as to tho school in 
w^ich the head of that firm originally obtained the rudiments of 
his mechanical education, the workshops of Wilkie of Udding- 
stone. There being no competition in this class, together with 
the reasons indicated above, the judges felt not warranted in 

S vmg the full premium oflFered, but awarded 5 sovereigns to 
essrs Gray & Sons. 
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Gla&)S II. 

For any new and mefal Agneultaral ImpUwmt of Machine^ 

that has been satisfactorily tested in actual worJs^ not fr&eiously 

exhibited in competition — a Premium of Fice Sovereigns, 

In this class there were ten entries, embracing 1 5 articles, 
most of which deserved notice. 

Bichard Oolman of Colchester, Sussex, exhibited his patent 
expanding lever-harrows, in two sizes, his own invention, price 
£1 : 10s. and £S : 10s. These harrows embody two essential 
points — ls 2 ?, The principle of their expansion, which is based on a 
strictly geometrical principle — ^that a parallelogram, divided into 
any number of lesser parallelograms, by lines drawn parallel to 
two of its contiguous sides, will have these smaller, each exactly 
similar to the original figure; and whatever degree of obliquity 
may be given to the greater, each of the lesser will undergo 
the same change, preserving the exact similarity of figure. 2rf, 
The harrows being supported on small wheels attached to 
levers, whereby any degree in depth of penetration by the tines 
is readily obtained at pleasure, by changing the position of the 
levers. 

The first property is an important one as applied to the har- 
row, and the changeable nature of the parallelogram when not 
tied by a diagonal, as well as the constant similarity of its inte- 
gral divisions, are very beautifully brought to bear in this im- 
provement. By their means this harrow is capable not only of 
making every tine form a distinct line in the soil, like the best 
kinds of common harrow, but the distance between the whole of 
these lines can be varied with mathematical exactness, both as 
to equality one with another and to extent of variation. Thus, 
they will draw lines that shall be all four inches, or all one inch 
apart, or at any fractional part of the distance between these; 
and the construction being effected, the changes are produced 
by simply changing the place of a hook in a chain. We have 
few examples in agricultural machinery where a geometrical 
principle has been so happily applied, and applied too to one of 
the rudest of implements- The variation in depth of penetration 
seems also a considerable step in the perfecting of this harrow, 
that being a point in which all others are defective. An objec- 
tion was made to the use of cast-iron in these harrows, but the 
inventor stated that he also makes them entirely of malleable 
iron. As there was no opportunity of testing these harrows in 
the field, it would be premature to pronounce upon their practi- 
cal efficiency, though in principle they are in advance of all 
others. Under the circumstance also of these harrows being 
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patented, the judges, though approving, could not do more than 
award to Mr Oolman a premium of 3 sovereigns. 

Alexander Dean, Birmingham, entered his universal crusher 
for linseed, oats, beans, barley, pease, malt, &;c., and his gorse or 
whin-crushing machine, but the former only came forwai'd, and 
that not till after the judges had reported. It could not, there- 
fore, compete, but is an article deserving notice here. This 
crushing machine is of an improved construction. The two 
rollers are each 18 inches long and 7 inches diameter ; they are 
grooved in the longitudinal direction, vrith an obliquity of about 
o"'. The grooves are pitched at 8 in the inch, very shallow, 
and the rid^e flattened on the top. This last quality admits of 
scrapers being applied to the rollers ; hence they cannot become 
clogged, though the grain or seeds should be damp. The rollers 
revolve in opposite directions, the one making three revolutions for 
one of the other. The adjustment of the rollers is accomplished in 
a more perfect manner than usual, by a worm or screw-wheel 
fixed on each of the adjusting screws, and these are acted upon 
by a spindle carrying a worm or endless screw at each end. By 
these means the adjusting screws act always together, prevent- 
ing the possibility of placing the rollers in closer contact at one end 
than the other. This metihiod of adjustment is not new in itself, 
but has hitherto been applied to machinery of a higher order. 
This machine is altogether fitted up in a style superior to the 
ordinary construction of agricultural machinery, and does credit 
to Mr Deans, \\hile it may also stand as an example for further 
attention, and care being bestowed upon this hitherto rather 
nerfected branch of mechanism. 

Robert Elliot, Hardgrave, Dumfriesshire, exhibited a hand 
stubble-rake, the invention of H. Smith & Co. of Stamford, 
price £2. This instrument is mounted on wheels, and fur- 
nished with a discharging lever. It appears much too fragile for 
its purpose, and while it is greatly inferior to the common hors^- 
rake in construction and efficiency, its price is little inferior. 

John Geddes, Gargen Bridge, Kirkcudbright, exhibited a drill- 
sowing machine for grain, recommended as requiring no toothed 
wheels to regulate the discharge of the seed — ^price d^l2. The 
judges awarded to Mr Geddes the premium of 5 sovereigns for 
the ingenuity displayed in the construction of this machine. 

In this drill-sowing machine, which is a modification of the 
English lever dnll, there is, as usual in all Mr Geddes’ produc- 
tions, a very considerable display of ingenuity and contrivance. 
In some points these are to the furtherance of the objects of the 
machine, in others they form defects. Thus, in the discharging 
apparatus, we have a reciprocating action for the discharge of 
the seed by means of a lengthened plate pciiorated and recipro- 
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eating over corresponding perfomtions in a fixed plate, the motion 
being produced by a circular revolving ratchet acting on one arm 
of a lever, the other bein^ attached to the end of the slide. This 
is a very ingenious combination, but is inferior in point of sim- 
plicity, and is more liable to derangement than either the spoon 
wheels of the English drill, or the yet more simple, though per- 
fectly effective, method of the Scotch broad-cast machine, by 
smaU toothed wheels, and which has been with complete success 
adapted both to the common and lever Scotch drills. The seed 
tubes which, in the English drill, are usually a series of tinplate 
funne^ are here formed of small trunks of thin deal, with two 
knee-joints in each, which allow the coulters to rise and fall, and 
at the same time afford on opportunity for the sower to see that 
the delivery is going regularly on. The principle of these tubes 
is good, but the material is somewhat objectionable. The coulters 
are arranged to sow at 6 inches apart, a distance that destroys 
one essential object of sowing grain in drill — ^that of cleaning 
the ground between the rows, and it appears by almost universd 
consent that 9 inches is the approved distance. Mr Geddes has 
very judiciously placed the coulters alternately in advance, which, 
in this close practice, will prevent their choking, an inconve- 
nience that would certainly occur were they placed in one line 
in such near proximity. This machine is the first of its pecur 
liar construction, and has been but little tried in the field, but its 
main features coincide with one that has been some years in 
successful use. 

Two implements, by B, Gray & Sons, Uddingstone, Lanark- 
shire, whose object is similar, namely, the tillage between the 
rows of grcon-drilled crop, and are named subsoil pulverizers — 
these implements fall uudor the class of horse-hoes, but are 
of stronger construction than usual. Their object is to pene- 
trate into and stir the subsoil between the rows of potatoes, 
turnips, &c. 

James Kirkwood, Tranent, East Lothian, exhibited a revolv- 
ing harrow for breaking and pulverizing land. This implement 
is held to be of considerable importance — ^it has been lately intro- 
duced from Norway, and first adopted on the Duke of liucclouch^s 
hora^farm, Dalkeith Park ; and Mr Kirkwood, with Ins usual 
alacrity, has made some improvments on the originaL The 
implement is essenti|3illy a clod-breaker, lighter and cheaper than 
those made under Orosskiffs patent, but will not be altogether so 
effective. It consists of an oblong frame of iron, mounted on 
four low V heels- Two axles pass across the frame, and on them 
are strung a number of star-like cast-iron spoke-wheels, each 
with 4, or in some cases 6, pointed arms or rays, about 7 
or 8 inches long — ^they stand about 6 inches apart, while the 
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axles are tmee or more the length of the rays from each other, 
and the star wheels are so arranged on the one axle as to fall 
intermediately with those of the other, thus producing a more 
uniform effect on the soil. This appears to be the original form 
of the machine, but Mr Kirkwood hM added two or more grubber 
tines fixed in the same frame. A trial was made of this imple- 
ment in the trial field, but the soil being of a light free texture, 
not at all adapted to the objects of the Norwegian harrow, its 
effects could not be appreciated. From the known importance of 
the implement, and being the first in this country to take up its 
manufacture, the judges awarded to Mr Kirkwood a premium of 
3 sovereigns. 

Norman Lockhart of Tarbrax, Lanarkshire, exhibited also a 
very excellent example of the Norwegian clod-breaker, made 
also after the original model, by Bichard Stratten, Bristol. Tn 
principle and general construction it differed so little from the 
former as not to require further remark. The judges awarded 
to Mr Lockhart, for the introduction of this implement, 2 sove- 
reigns. 

A very handsomely finished five-fold ribbing grubber or plough 
was exhibited by Hugh Oowan, Ocfrstorphine, Edinburgh. This 
implement has the gineral appearance of a grabber, but, in place 
of the simple tines, it is fitted with five small double mould-board- 
plough homes. The arrangement of this implement is not new, 
the society having, on a former occasion, awarded a memium for 
a similar ribbing machine, but constructed of wood. The judges, 
therefore, though much pleased with the construction and finish 
of Mr Cowan^s machine, could not do more than express their 
approbation, though aware also that it is giving every satisfaction 
in practice. The price of the implement is £5, 

An unpretending, cheap, and simple mode of ventilating com 
and hay stacks, was produced by Bobert M’Turk of Hastings- 
hall, Dumfriesdiire, and made by Bobert Watt, Dumfries. 
The invention consists in forming skeleton cylinders, with very 
slight laths of wood, fixed upon iron hoops of about 8 inches in 
diameter. They may be made to any length, and are easily 
Joined end to end, or turned in any direction within the stack, 
permanent air tunnels through it. For this invention 
the silver medal was awarded to Mr M’Turk- 

Class III. 

For aTty Design^ Models or Drawing of any mvs Machine or 
Implemmt, — The Gold or Silver Medal. 

In this class the only objects of importance were a series of 
models from William Cmsskill, Beverly, Yorkshire. 
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Models of patent wheels and axles, in the making of which 
every known appliance of mechanical aid is adopted, to secure 
correctness of construction and expedition, with uniformity and 
neatness of finish. 

Improved cart, with self-acting tail-board or door, for 
discharging the contents of the loaded cart — sl very ingenious 
contrivance, adapted to coup or tilt carts, in A\hich the act of 
unlocking and tilting also opens the tail-board ; but it seems to 
be one of those inventions that are in advance of their times, 
hence its adoption by farmers, in the present state of farm- 
machinery in Scotland, is doubtful. 

3^, A one-horse cart, after the Scotch model, without anything 
remarkable except its very handsome finish. 

Iron liquid-manure cart. This is a model of a very com- 
plete and efficient machine. The distributer is believed to be 
particularly so — consisting of a trough with a serrated edge, over 
which is placed a sluice-board or plate, adjustable to any quantity 
of discharge. 

5jfA, Bead's patent subsoil pulverizer, made by Mr Crosskill. 
This instrument, like others of its kind, is, properly speaking, a 
furrow-grubber, intended to follow a common plough in the 
manner of subsoil-ploughing ; but it differs from others of the 
same kind in being supported on four wheels. For this model 
the silver medal was awarded to Mr Crosskill. 

Class IV. 

For such useful Improtemmt in the Construction of the Subsoil- 
Plough as may be best suHed to accomplish the main object of 
subsoil ploughing^ viz. — moving, breaking, stirring, and effectuall j 
detaching the subsoil from its own substratum, without bringing 
it to the surface — the Premium of Seven Sovereigns. 

In this claspi three exhibitors appeared, and a fourth entered in 
Class XII. 

By ^iames Anderson, Howwood, Eonfre\\ shire, and made 
by Andrew Camduff, Howwood. This is one of those imple- 
ments styled subsoil pulverizers, or furrow grubbers, having three 
swan-neck grubber tines only, in place of the share and feathers 
of the true subsoil-plough ; and, as usual, it follows in the furrow 
of a common plough. 

2d, By K. &ay & Sons, Uddingstone, a Smith's subsoil-plough, 
with proposed improvements. These consisted principally in the 
arrangement of the feathers or cutters ; thus, in place of the 
usual sock feather a crescent-shaped cutter is attached to the body 
behind the sock- This cutter seems judiciously placed, but is mis- 
shapen, one-half nearly of its apparently cutting edge looking back- 
ward, as if placed for ornament rather than use. The usual ver* 
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tical cutter is, in like manner, out of shape, its proper duty being 
to cut that part of the subsoU into which the plough penetrates, 
seldom exceeding 8 inches, it is not required to rise higher than 
that; but in this improvement the feather rises in an obtuse 
arched form, to 12 or 14 inches. The implement in all other re- 
spects shewed a fine example of workmanship and judicious con- 
struction to secure strength. As an example of the latter, the 
two body bars were welded up solid with the beam. 

In this dass, during the trials, appeared also the two furrow- 
grubbers of Messrs Gray, and likewise a mole-plough convertible 
into a proper subsoil-plough, from John West, Lundie, Forfarshire. 

In the trials of these implements in the field, it was observed 
that James Anderson's plough, drawn by two horses, penetrated 
to a depth of 9 inches below the sole of the preceding common 
plough furrow with a draught of S6 stone. The effect was the 
stirring up and mixing a portion of the subsoil with the upper soil, 
approaching to the effect of trenching, and the implement worked 
very satisfactorily. 

Messrs Gray’s subsoil plough was observed to work very 
heavily, and performed, in the opinion of the judges, less satis- 
factorily than those of the usual form of the Deanston plough. 
The fiuTow grabber or pulverizer of Messrs Gray, with 
three tines, indicated a draught of 24 stone, but the depth of 
penetration was only 6 inches ; and though it seemed to move 
tolerably steady, its effects were deemed insufficient. The five 
tined drill grabber or pulverizer of the same firm was found to 
have the tines two wide set, which, by cutting on both sides be- 
yond the proper width of the furrow, produced a heavier draught 
and less perfect work than the former. 

J. West’s plough of Glass XIV. was tried in its form of 
a mole-plougn, when, with a depth of 8^ inches, it indicated 
a draui^ht of 40 stone, and its effect at the surface was aitviilar to 
that of the proper subsoil-plough, in not bringing up the subsoil. 
From the absence of Mr W est at the time of the trials, the con- 
version of his plough into the subsoil form could not be effected ; 
no trial, therefore, of it in that state could be made. 

The judges, in considering tins class of implements, found none 
desemng of the full premium, but awarded to James Anderson 
for his subsoil-plough or grabber a premium of 3 sovereigns, and 
to John West for his mole plough, that may be converted into a 
subsoil-plough, 3 sovereigns. This plough, although not entered 
as competing in this class, clearly comman^d consideration along 
with those that were so entered, and for comparison also it 
became more convenient to conrider it here. 

It maybe remarked, in reference to the entries in this class, 
t^t, of the iimlements tried under it, two only were strictly 
adapted to perform the requirements of the specification of 
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the premium. The others are a diflferent variety of implo 
moiits, not calculated to perform the requisites described ; and 
here it may be proper to notice that Smith’s subsoil-plough, 
as originally intended, effects its object without bringing the 
subsoil directly to the surface, which is of importance in many 
cases. The ejects of the more recent variety of the implement 
here and elsewhere styled subsoil-pulverizers, would produce deter- 
ioration in many cases, by bringing u^ the subsoil before being 
prepared for mixing with the true soil. In those cases where 
the subsoil is essentially of the same nature with the true, the 
latter will be improved by the direct mixing of a portion of 
the former with it ; hence it should be kept in view that, while 
the subsoil plough may be used with safety in all cases, and with 
manifest advantage in almost all, the subsoil pulverizer can be 
used with advan^ge in those cases only where the subsoil is 
merely a continuation of the upper soil, but not in those where 
the subsoil is a poor moor-band. 

Class V. 

For my meful Imyrommmt in the Construction of the Conmon 
Two-horse Plough^ which has for its object the Lifting cmd Turn- 
ing over the greatest quantity of the Soil in a given time^ with the 
haM resistmee^ cmd which produces at the same time a fair and 
efficient surface for exposure or for seed. Premium, Seven 
Sovereigns. 

In this class eleven ploughs were entered, but after trials of 
those allotted for the trial field, and a careful examination of all 
that came forward to the show-ground, the judges found none 
that possessed any decided improvement either in construction or 
in effect. In consequence of this want of real improvement, the 
judges found that the proposed premium could not be awarded to 
any ; while, from the workmanlike manner in which all were con- 
structed, and in consideration of the cost incurred in bringing 
them to the Show, it was thought proper to award two sovereigns 
to each competitor, towards the defraying of his expenses. 

The ploughs exhibited were chiefly after the Wilkie or Lanark- 
shire model, with less or more of variation from the original, and 
it is deserving of remark, that a preponderance of these variations 
w^ere in the legthening of the mould-board. 

Whore all the implements were of excellent workmanship, and 
comparatively small difference in their forms, it was difficult to 
select for trial; but in the end, six out of the eleven were chosen. 
The trial-field was the same as for the subsoil ploughs, and was 
by no means favourable. It was an unequm lightish loam, 
and iptersected by a broad band, in which the subsoil was 
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fuflof small boulders and gravel, coming near to tho surface, 
such inequalities required great attention on the part of the 
judges to determine the average indication of the dynamometer 
for the draught) and, being a wheat stubble, was not calculated 
to show off fine ploughing. The same cause rendered impossible 
the preserving a standard depth of furrow, which would have 
made the comparisons more simple. The following table exhi- 
bits the results of the trials : — 


Name. 

No. 

Draught 

per 

Stombimp. 

Depth 

of 

rmrow. 

Breadth 

ot 

Furrow. 

Remaik*. 




It eta 

Inthn 


W. Anderson, . 

1 

23 

7 


Lengthened Mould 
Board. 

G. Campbell, 

2 

25 

74 

10 

Do., Sole. 

R. Crawford, 

3 

22 


10 

Common. 

Gray & Sons, . 

4 

18 

6 

9 

Common. 

Ro., ... 

- 

Id 

ei 


Obtuse body, not 
improved. 

Do., . . . 


26 


9 

Strong. 

J*. Kirkwood, 

5 

26 


10 ! 

East Lotbian plough* 

J. lA'Carlie, . . 

■ 9* 

H 

23 


10 1 

1 

Common. 


The ploughs exhibited, not only at the trial, but all in the class, 
were so welloonstructed, that it would be invidious to particularize, 
— some indeed were so highly finished as to appear as if in a 
holiday garb, and not in the usual solid plain style of finish which 
is alone wanted in all such articles. The makers, in all the 
examples, nevertheless deserve the highest commendation for 
their exertions ; and, from the number and workmanship here 
exhibited, it may very reasonably be inferred that the country is 
in no want of able artisans in this important branch of agri- 
cultural machinery. 

Class VI. 

jPor any us^ul Imyrovemenf in the Construction of Barn Fanners 
— a PremiuM of Five Sovereigns. 

In this class two competitors only appeared. David Craig, 
Stewarton, Ayrshire, and Bichard Wilson, Dumfries. The first 
exhibited a veiy fair example of fanners, but without anything 
new in their construction. A small fly-wheel is added, but this 
has been often tried before vdthout establishing any permanent 
character. The second example is the ordinary warehouse blower 
or dusting fan, commonly used in granaries, being destitute of 
riddles, and having only one sieve. In the present case the 
feeding is effected by the common fluted roller in place of the 
shoe. No premium awarded. 
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Class VII. 

For my useful Improvement in FarwrOarts and Wheels — a 
Premium of Five Sovereigns. 

This class produced four examples of carts and wheels, all of 
excellent workmanship, doing great credit to the makers. 

1. llobert Crawford exhibited a tilt or coup cart with a double 
lock, but in other respects differing little from an ordinary con- 
struction, except in finish. The side standards bolted on 
outside of the bed frame. The upper head bar laid fiat ways and 
arched, bolted down to shelmonds, and finished i\ith iron cross- 
head behind, the lock folding, double slotted, and keyed. Price 
^1 3. He also exhibited a dormant^bodied cart, finished in similar 
style. Price J&12 ; I2s. 

2. Robert Gray & Sons, a coup-cart, also of excellent work- 
manship, finished \ery much in the st}le of the last, and having 
a proposed improvement in the formation of the axle. In this, 
the head or arm of the axle, instead of being turned conical, is 
flattened a little on three sides, so that, resting in the bush of the 
wheel, thereare three lines of contact — one directly below, on which 
the loadis borne, one before, which resists the force of traction, and 
one behind, ready to act in opposition to the last — ^these three 
lines are steeled and tempered. Except in the higher degree of 
finish, this is no new improvement, but a practice of very old date, 
originating probably in the want of means to produce a turned 
conical finish ; this form was at one time held, and even now, with 
some artisans, is still held, indispensable to a good axle ; but 
now that turning lathes are to be found in every considerable work- 
shop, the method is being laid aside for the preferable, turned 
and tempered, conical or cylindrical arm. Price £11 : 11s. 

4. Archibald Shankland, Thornhill, Dumfriesshire, exhibited a 
coup-cart which was also admired for the excellence of its work- 
manship, and though of a different construction from the former 
ones, had its parts judiciously arranged to produce strength. 
Each side was supported by three iron stays, being one more than 
usual ; it was also furnished with a small hay frame and top sides. 
The locking of this cart is effected by a strong spring throwing 
a bar into a catch-hook on each side of the cart, a mode of lock- 
ing which is becoming common^ and is considered both convenient 
and secure. Price *^10. 

As a class, these four carts were perhaps the most perfect in the 
exhibition, and the judges awarded to Robert Crawford a premium 
of 3 soverigns, being especially for the double lock; and 3 
sovereigns to Archibald Shankland, for the elevator and spring 
lock. 
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Class VIII. 

For ImfrommmU m the Thrashinff-Machine — a Premium of Bix 

8 o 7 )ereigm, — In this class there were no entries. 

Class IX. 

For the most useful Ivmro’oemeut on the Construction of wny 
of the Implements used in the Gidtvoatwn, of the Turnip and 
Potato Gtops. Premium Fine Bonereigns. 

In this class 22 articles were entered by 18 exhibitors ; but oils 
many of them were implements already approved and well knowm, 
it is unnecessary to particularize such. The first to notice in 
the list is a turnip drill, made by J ohn Affleck & Co., Palmerston, 
but invented by John Wightman, Holjwood, a ve^ compact 
and ingeniously constructed machine, sowing two drills at once. 
The frame-work of it is principally of cast-iron, as are also the 
seed-boxes ; and the distribution of the seed is effected on the 
principle so generally adopted from the broad-cast machine. It 
has alk> the usual convenience of self-adjusting rollers, and the 
price is very moderate, Pi : 10s. The judges awarded a pre- 
mium of 3 sovereigns, to be divided between the maker and 
inventor. 

A turnip-sowing machine was exhibited by John Geddes, 
Oargen Bridge, Kirkcudbright, being an improvement on that for 
which he carried a premium at Berwick, and which appears also 
to have been the model for the preceding machine which has been 
improved by Wightman. Price : 10s. 

Bichard Wilson, Dumfries, produced a turnip drill on the same 
or similar principles as the two former, but apparently got up 
with less care. Price £S : 10s. 

Thomas Inglis, West Linton, exhibited a double drill-paring 
plough, of very go >d workmanship, but possessing no improve- 
ment on that for which he got a premium at Edinburgh. It may 
be remarked that few douUe implements of the cultivating kind 
seem to obtain favour in Scottish fanning; nevertheless several 
of them appeared on this occasion. 

William Smith, Lochthom, Dumfries, produced a veiy commend- 
able selection of implements, consisting of, a double-drill 
plough, with two sets of seiifflers, price £ 5 — 2rf, a drill grubber, 
on the principle of FinIayson*’s self-cleaning implements, having 
swan-neck tines iolted upon the frame, price £i — 3rf, a common 
double mould-board or drill-plough, with gauges or markers to 
measure off the drills, price — ^and, ifh^ a pair of saddle orpetato 
drill-haCTows, price £ 1 : 10s. These implements, without any 
pretension to unnecessary high finish, were all very substantially 
made, and, of course, usefully so, which is the state in which all 
such exhibitions should be. As a small collection of useful 
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implements, the judges awarded to Mr Smith a premium of 2 
sovereigns. 

0/ the double implements, one was shewn by John B. Stainton, 
Milton, near Kendal, a double or twin-plough for green-drill crop, 
price dP9 : lOs. It consisred of a four-sided frame, jointed at 
each ang e, and attached to and jointed by the middle of the 
back and front bars to the beam. To each side-bar of this frame 
is attached a small plough body, with share and mould-board 
standing right and left, the mould-boards being towards each 
other. To the front bar is afldxed a toothed semicircle concen- 
tric with the middle joint of the bar upon the beam, and this 
segment being moved by a pinion and handle, the side-bars of the 
frame preserving their parallelism, are brought nearer to or 
recede from each other, as the rhomboid is made more or less 
oblique. The hind bar of the frame has a plain quadrant or a 
semicircle fixed to it, and by means of a pinching screw it is 
clamped to the beam, thus retaining the two plough bodies at the 
required distances. For the good workmanship and mechanical 
arrangement of this implement, the judges awarded to Mr Stainton 
the society's silver medal. 

John West, Lundie, Forfarshire, again brought forward his po- 
tato-lifting plough, with some improvements since a former exhibi- 
tion. The leading principle continues the same, being the body of 
a common plough, with a wheel placed at the heel, to give motion, 
through the medium of a pair oi small bevelled wheels, to a short 
horizontal shaft, carrying three or four flat iron blades or hoes 
about 4 inches broad. These, as they revolve at right angles to 
the path of the plough, through the potato-drill, break down and 
spread the slice of eartn which the body of the plough progres- 
sively raises containing the tubers. The slice being thus broken 
down, the tubers are exposed and more easily collected. As will 
very readily occur on a consideration of the motion and effect of 
these revolving hoes, the apparatus is very liable to choke from the 
entanglemont of the potato haulms with the hoes ; and even though 
the haulms have been previously cut off and removed, the liar 
bility to get choked up still remains, from the roots and fibres ex- 
isting in the soil. Mr West is deserving of great commendation 
for his ingenious and excellent workmanship, in this as well as in 
other articles of his manufacture; but it were^ perhaps, better 
for him to exercise his skill on something more pronodsing than 
this mode of potato-raising. 

Ola.ss X. 

jPt/r if/ie most useful Improvement in any of the Utensils or 
Machines used in Dairy Husbandry — a Premium, of Five Sooe~ 

reigns. 

In this oln,<<s a considerable assortment of utensils was exhibited. 
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1. David Oraig, Stewarton, Ayrshire, a horse-chum, differing in 
some points, which he conceives to be of importance, from 
the common Lanarkshire churn, as requiring less power and less 
time for the performance of the operation. It does not appear 
that the changes in the arrangement of parts, as here introduced, 
can produce any marked improvement or advantage. The indi- 
vidual parts, and the number of these, remain nearly the same as 
in the old arrangement, difference in position being the principal 
change ; but, in justice to Mr Craig, it must be observed, that 
the work is very well executed, and the price, o&l4, very moderate 
when the quality of workmanship and substanti^ constmetion 
are considered. 

2. A cheese-press by Robert Crawford, Uddingstone, exhibited 
nothing different from ordinary lever cheese-presses, but its price, 
^2, is very moderate. The workmanship does not come up to 
Mr Crawford’s usual style. 

3. A curd-cutter, by Robert Mifler, Balgray, Lockerby, was 
approved of, and the silver medal awarded. This simple machine 
consists of a hopper, or box, 14 inches deep, 18 inches wide at 
top, and 5inches at bottom, the length beingl4 inches. On one side 
of the box is placed two rows of 31 knives or cutters. In the one 
row they are 1 inch long, in the other 3^ inches. A roller or 
stock, 3 inches diameter, is fitted to turn in the bottom of the 
hopper, and is armed with three rows each of 32 cutters, placed 
spirally on the surface of the roller, falling intermediate with 
those in the hopper. The roller thus armed is turned by the 
hand within the hopper, with a velocity double of the hand, by 
means of a wheel and pinion. With this machine a quantity 
of curd, the produce of 30 or 40 cows, can be cut or broken in 
four minutes. The price is £ 1 : 10s. 

4. Richard Robei^on of lisbum, Antrim county, Ireland, 
exhibited a variety of dairy utensils, chiefly chums, made by 
him after the registered invention of John Rowan and Sons, 
BaJlyclare. They are on the principle of the box-churn, in 
which the cistern is stationary, and the plunger revolves, with 
examples also in which the milk or cream is surrounded by a 
case to contain hot or cold water, as the temperature may 
i-equire. According to capacity these churns are worked either 
b} hand or by power, and their price ranges from £ 2 : 5s. to 
^9 :30s. 

Mr Robertson’s milk ripeners are vessels in the form of a deep 
pail, made of tinplate or other metal, and cased in the same, or 
in wood, forming a narrow chamber, surrounding the IniI!^:, and 
which is filled with water of a temperature suited to the intended 
expedition of the process of this artificial ripening. Price 3 4s, to 
1^. The judges awarded 5 sovereigns for the chums, to be 
divided equally between the maker and in\ enter. 
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Class XI. 

To the implement maker who shall hane successfully introduced into 
Bcotland^ of his own ^nanufacture^ any Machine or hnphmmit 
that is generally appro'ced in the practice of agriculture in Eng- 
land or elsewhere, or a modification of the same, and which iCas 
hitherto hem hut little known or employed in Scotland. Premium 
Five Sovereigns. 

In this class William Oros&kill, Beverly, Yorkshire, exhibited 
his well-knovm clod-crusher, for which a premium was awarded 
at the meeting at Glasgow in 1844. Its merits are now so well 
known as to render description here unnecessary. 

Richard Robertson, Lisburn, Ireland, exhibited a portable 
steaming apparatus for preparing food for cattle, horses, &c., 
with which the judges were so well satisfied, that the full premium 
of 5 sovereigns was awarded to Mr Robertson, and the silver 
medal to Mr Jennings, New York, as part inventor. The appa- 
ratus here exhibited is of a portable nature, in so far as it may be 
set down anywhere, and without brick or stone work. The boiler 
is of the wen-known construction, long since occasionally applied, 
as the conical upright boiler. It consists of an outer and inner 
shell, the former of which may be cylindrical ; the w^ater is con- 
tained inthespace between thetwo shells, which is closed at top and 
bottom, while the interior cone is open at both ; the bottom with 
grate bars forming the furnace, and from that upward the chim- 
ney, terminating in an iron funnel, around which, and at a proper 
height, is fixed a cistern of water. The w^ater becomes ps^i^y 
heated by the funnel passing through it. and in this state is taken 
into the boiler as required, in the usual way, by the feeding ap- 
paratus. The cooking vessels are placed around the boiler, and 
in connexion with the steam-pipe, the usua’ appliances of sto^ 
cocks and couplings being employed for connecting the vess^ 
with the steam-pipe. The price varies with the extent of the 
apparatus Irom ^8 to £21, For small establishments this ap- 
paratus seems very well adapted ; but its advantages for those of 
groat extent are not so obvious. 

OiAss XII. 

For a Weighing-Machine adapted to gmeral Farm purposes. 
Premium Five Sovereigns, 

In this class there were no entries. 

Glass XIII. 

For any improved Tile-Pipe or other invention for securing the Bun 
of Water in Praiow^ possessing the advantages of cheapness and 
durahiliiy, comhimd with efficiency. Premium Ten Sovereigns, 

1. Robert Beart, of Godmanchester, Huntingdonshire, exhi- 
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bited in this class specimens of a mode of securing the continuity 
of the conduit formed in a drain with tile-pipes, by a very simple 
yet very effective expedient. In the ends of each tile a simple 
square notch or indentation is formed, not exceeding half an inch 
in the length and one-fourth inch in width. When the pipes are 
being laid in the drain, a little wooden dowel, one inch in length, 
is inserted into the notch of the pipe already laid, which will 
thus project half an inch beyond the end of the pipe. The next 
pipe is brought to have its notch coinciding with the dowel in 
the first; it is then pushed up till the projecting part of 
the dowel passes into its notch, which connects the two, 
and effectually prevents the one swerving from the line of 
the other. This being repeated with every tile laid, and the 
earth filled in, the conduit will be continuous and unobstructed. 
It is of no moment how soon the wood may decay, as the earth 
is no sooner filled in than all displacement of the pipes is j^re- 
vented, although the dowel were to suffer immediate destruction. 

Specimens of tiles and soles of excellent quality were exhibited 
^ ^bert Boyle, Ayr ; Thomas Chalmers, Dalbettie ; Thomas 
Thorbum, Byedale, Kirkcudbright ; and John Henry Chamock, 
Wakefield Yorkshire. 

Mr Smith, late of Deanston, produced an interesting specimen 
of drain-pipe, manufactured from peat-moss, very perfect in its 
fabrication, and having its ends formed upon Mr Smiths patent 
mode of joining drain-pipes, the tri-lobate junction. It is to be 
regreted that Mr Smith has not furnished further information on 
this interesting subject, and all that can be said at present is, that, 
from the appearance of^the specimen, the peat must have under- 
gone a process of milling or trituration previous to moulding into 
the form exhibited. From the known durability of dried peat- 
moss, and the degree of perfection observable in the specimen, 
compared with peat-tiles, made from the moss as it exists, a great 
inducement is held out for the adoption of such peat drain-pipes 
in those districts where the material is abundant, provided the 
article can be produced at a moderate expense, but on this point 
information is wanting. 

Class XIV. 

j 

For approved pateriited articles^ and articles not coming within the 
range of any of the foregoing classes, 

John Ainslie, Alpertqn, Middlesex, exhibited his drain-tile 
machine in operation, which gave great satisfaction, and received 
the award of 5 sovereigns or the medium gold medal. This new 
patent machine is a modification of Air Ainslie^s original patent, 
and is remarkable for its simplicity. A pair of cast-iron cylin- 
drical_ rollers take the clay from a feeding web, and by simple 
adhesion it passes between them into a small chamber bounded 
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by a die-plate, in which is cut an orifice forming an e\:act trans- 
verse section of the tile or jiipe to be made by it. Asr the clay is 
forced into the chamber by the revolution of the rollers, it passes 
out continuously at a proportionate rate through the die-plate, 
in one or more lines of perfectly formed pipe or tile, which, from 
thus taking the permanent form at the instant of ejection, are 
perfectly solid and free of fissures. These are first received upon 
an endless travelling web, which carries the ejected pipe or tile 
along with it ; the turning of the rollers gives motion to the 
web, and at the same time to the cutting apparatus, which is 
ingeniously contrived, by means of a wire travelling in an orbits 
to cut off the tiles at the desired length, while the machine and 
the tiles continue their motion unabated. The machine is worked 
by hand, and three men will produce 6,000 ordinary-sized tiles in 
10 hours. The price is ^30. 

Mr Ainslie also exhibited plans of a patented mode of con- 
structing a drying shed or chamber, wherein, by artificial heat, he 
expects to be able to manufacture tiles throughout the whole year. 

The Ayrshire double-acting tile machine of Boyle & Young, 
Ayr, was also exhibited in operation; and, from the expe- 
dition and excellence of its produce, elicited great interest. In 
construction it is the Tweeddale patent machine, with very im- 
portant improvements by Messrs Boyle & Young. The chief 
improvements are its sending out continuously two lines of tiles 
at once, completing both, with the same degree of precision that 
one line is done by the original machine, and, farther, by an in- 
genious and simple mode of cutting by the aid of the hand without 
stopping any of the motions. When in full operation, this 
machine, with four men, produces 8,000 tiles in ten hours. Where 
the clay is deficient in tenacity, all the machines acting on this 
principle — ^bending the tile into shape from a flat cake — are apt 
to produce tijes fissured or imperfect in the back ; but in the 
present case the tiles produced were perfect. The price is jPSO. 
From the satisfactory manner in which this machine worked, 
the judges awarded the medium gold medal or o sovereigns for 
the improvement. 

John Heniy Chamock, Wakefield, Yorkshire, exhibited in 
operation his economic drain-tile and pipe-machine, price ^20. 
This machine, which is one of the best of the intermittent kind, 
consists of two oblong rectangular chambers, to which are fitted 
two square pistons, acted upon alternately by a set of cranks 
and wheel-work, the same cranks being ^so adapted to open 
and shut alternately a sliding cover to each chamber, and th se 
arrangements are adjusted to act in the following manner : — 
When a piston is withdrawn, the cover of its chamber is at the 
same time withdrawn ; when the feeder throws a lump of clay 
into the chamber, the cover is immediately shut, and as the 
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piston advances, the clay is ejected through the orifice of a die- 
plate, as in Ainslie’s machine. While this is going on, the piston 
and cover of the adjoining chamber have been withdrawn, and a 
lump of clay introduced, when the same operation as in the fir&t 
is repeated, and this goes on alternately. If the lump of clay in 
the chamber has been insufficient to eject a full-length tile, 
what has been protruded remains uncut till the next charge, 
when its ejection completes the tile. The cutting is performed 
by a light iron bow and wire, connected by a joint with the 
horsing apparatus, when the horse is put under the tile or 
pipe, and pushed forward to its shoulder, the bow is pressed 
down with ihe left hand till the wire has passed quite through 
the tile. By this mode of cutting, the ends of the tile have a 
slight curvature, which is no imp^ment. This machine, with 
three men, produces 4,000 solid and well-formed tiles in ten hours. 
The judges were so well satisfiied with the machine, and also with 
its moderate price, that they awarded a prexnium of 3 sovereigns. 

The Gamkirk Goal Company exhibited a large collection of 
specimens of their fire-clay manufacture, in copies of antique 
vases, balustrades, elegant chimney terminations, and water- 
pipes— the last article being the invention of Mr James Murray 
of that Company. The examples from the antique in this col- 
lection are deserving of high commendation ; as copies and 
specimens of art, they are far beyond what could be imagined as 
the produce of a brick-field, and their handsome finish testifies 
that artists of no mean character are employed in their fabrication. 
These articles are perfectly durable, and their cheapness puts it in 
the power of any person of taste to place around him copies of such 
of those examples of ancient art as his means may command. 

An instrument called an American cradle-scythe was exhibited 
by Thomas Hodgson, Easton, Cumberland, which we cannot pass 
over without pointing out the mistaken ideas under which it had 
been constructed. The cradle seemed rather intended as a fence 
to retain sheep than to collect com. It extended ver]r nearly the 
entire length m the scathe-blade, and is by no means a light fabric. 
To wield a sc^he mounted as this was, would be a punishment 
to a strong man. It ought to be generally known that the 
teeth of the cradle in a corn-scythe serve no good purpose beyond 
12 inches in length from the heel of the scythe-blade. 

F. M’Neill & Co., Lamb's Buildings, Bunhill Row, London, 
exhibited specimens of their patent asphalted felt for roofing, and 
dry hair felt, for forming a nonconducting medium where it is 
desirable to retain heat, such as steam-engine boilers, agricul- 
tural steaming apparatus, and the like. The roofing felt is an 
article much deserving of recommendation for all temporary 
erections, or even for those of a more permanent character. Its 
lightness enables the carpenter to construct his roof with a sav- 
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ing of at least half the usual materials. The price of this felt is 
one penny per square foot. The dry hair felt is particularly well 
adapted for deadening sound in any situation. 

Bichard Bobertson of Lisburn cxliibited in this class a patent 
cart axle, invented by John Bowan and Sons, Baliyclare, Antrim. 
The peculiarity of this axle is, a nest of antifriction cylinders, each 
equal in length to the arm of the axle, and revolving on a small 
axle of its own, set in a ring at each end. The invention is not 
new, and there is reason to fear, from former experience, that 
it will never be found suitable in practice. 

A set of the iron-trussed smng-trees of James Slight, Edin- 
burgh, for which a medal was awarded at the meeting at Dundee, 
in 1843, was exhibited, price 16s.; as also his Begnier’s dynar 
mometer, which, from its extreme simplicity, is considered by 
many to be preferable to those of greater complication and ex- 
pense. The price is £3 : 15s. 

The exhibition of cart, plough, and gig harness, together with 
^ntlemen‘'s and ladies’ riding-saddles and bridles, by John Weir, 
Dumfries, was remarkable for the excellence of the workmanship 
and moderation of price. In consideration of which the judges 
awarded the society’s silver medal to Mr Weir. 

W. and 0. Young, Edinburgh, brought forward their usual 
exhibition of useful and ornamental iron work, consisting 
of a numerous assortment of gates, hurdles, and light omar 
mental trellis-work, &c-, the whole of which were highly 
commended. In an especial manner the judges were pleased 
with their portable iron sheep-rack, and awarded for it the 
society’s silver medal to Messrs Young. 

A collection of implements from the home farm of Marmaduke 
0. Maxwell, Esquire of Terrogles, and made by Joseph Scurrah, 
Orakehall, Yorkshire, was shewn in this class. It consisted of 
the following articles : — 

A horse-rake, on Grant’s patent construction. 

A grubber, partaking of the construction of Wilkie’s in the 
frame-work and elevating apparatus, and of Earl Ducie’s, in 
having the tines armed with cast-iron points of different shapes. 

A five-tined drill-grubber, of a usual construction, and a set 
of S harrows. 

These implements have been well tested during several 
seasons, and been uniformly found to answer their different 
purposes in the most satisfa^ry manner; the S harrows having 
in particular, been found to give the fullest satisfaction. 

A novelty in the shape of a very humble but useful article, 
in the economy of Indian humble life, a Cromdie^ or leaf 

blanket, presented by Dr George Buist of Bombay. The 
Pawn Gotmdm is a rude weather-shield used by out-of-door 
labourers in India, to protect them from the rain. In its primi- 
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the folia it is a hVhfe fraiae of wicker-work, cohered over 5vith 
leases, and has exactly the shape of the bow half of a small boat 
cut off. It is worn Vesting on the head and shoulders, and 
descends below the middle. Dr Buist recommends its adoption 
in this country as a very cheap oner mat for labourers, especially 
those whose emplojment is stationary, such as stone-breakers, 
well-sinkers, &c ; and he proposes, in place of leaves, to use oiled 
linen cloth, of which material the one exhibited was constructed 
at an expense of about 2s. 

Of this show of implements it may be said generally that it 
presented but little of novelty or of invention, but this should be no 
cause of surprise in a country that holds itself already in an ad- 
vanced stage towards perfection in its agricultural economy, and 
in which there is consequently less encouragement ^ven by the 
practical agriculturist to the exercise of the inventive faculties 
of its agricultural machinists. The agriculturist sees no great 
necessity for change in the form and structure of his imple- 
ments and machines, and, satisfied wnith existing forms, makes 
efforts onty to procure them at the lowest possible price. The 
machinist, from the great competition and consequent lowness 
of price of the articles he manufactures, cannot do more than 
procure a bare subsisteuce from bis exertions. In this state he 
feels not the will nor has he the means whereby to make further 
efforts, e«<pecially in the field of invention, which ahvays and 
in«enMl»l} leads to an expenditure which the position of such 
a man doe® not w'arrant. Seeing thus but faint hopes of encou- 
ragement from the quarter to which he naturally looks for 
a'd. he settles down and plods on in the old beaten track, mak- 
ing, if any, but feeble attempts at improvement, much less original 
invention. It is notorious, also, that if an agricultural machinist 
makes a step in the march of improvement, his invention is 
no sooner promulgated than it is snatched from him, not only 
b} Ills neighbours, but through those very means that are held 
out to him as for his benefit — ^it is spread all over the country, the 
inventor deriring little or no benefit from his skill thus exerted. 

Notwithstanding these untoward circumstances for the agricul- 
tural machinist, it is pleasant to observe the altered state of these 
shows of implements. S€5en jears ago, at Dumfries, the exhibi- 
tion consisted of perhaps eight or ten articles in that department. 
At the late show there were 89 entries, embracing considerably 
upwards of 140 articles, most of which were deserving of com- 
mendation ‘for excellence of workmanship, and many for judicious 
construction. For this branch of the society’s show^s, however, 
it has not as jet been possible to devote a sum for premiums at 
all corresponding to its interest and value, or sufficient to maik, 
in an adequate degree, the soeietfs sense of the merits of the 
exhibitors. But it is hoped it may be possible to extend, in 



MB PORSYIH ON THE MINES, ETC, OP WEST LOTHIAN. 229 


future shows, the amount of premiums for this important 
branch, and to take means, in the manner now for the first time 
attempted, of bringing the merits of the various implements and 
machines still more prominently before the public. 


ON THE MINES, MINERALS, ANB GEOLOGY OF WEST LOTHIAN. 

By Charles Forsyth, Esq^., Advocate. 

[Premiiun — ^Twenty Severeigiis.] 

In making a geological examination of a district such as that 
of West Lothian, where ihe minerals consist exclusively of those 
belonging to the coal formation and of trap rocks, it is necessary, 
in order to obtain such information as shall be valuable in a 
practical and, indeed, in a purely scientific point of view, not 
only that a strict inquiry should be made into the nature and 
peculiarities of the strata and rocks of the district, according to 
the method usually adopted by geologists, but also that an 
examination and inquiry should be made into its mining opera- 
tions. It is to the practical man alone that the most valuable 
facts are known as to the real nature of these strata ; for it is 
to him^that their peculiarities are really important, and it is ho 
alone who possesses the means and opportunity of tracing these 
peculiarities, aud following them out beyond a very limited extent. 
It is not the less true that it is the scientific observer alone who 
can take an extended view of the subject generally, trace out 
causes, draw conclusions from facts thus obtained, and enter into 
a strict examination of the component parts and mineralogical 
character of these strata. But as it is the province of the miner 
to make himself acquainted with certain rules usually followed 
in conducting mining operations, it will indeed almost invariably 
be found that he possesses a knowledge of important facts of the 
gi’eatest value to the scientific observer. 

In describing the mining operations, it has been tlio author’s 
endeavour to convey such practical information as he has lia<i it 
in his power to obtain, and in such detail as appeared to him of 
importance. In i^gard to the plans and drawingb necessary to 
illustrate the subject geneiaDy, the course preferred has been 
to give a general gedogicai map of tlie county, and separate 
plans of the various mining operations w’here it has been con- 
sidered desirable to do so, on account of their extent or the 
peculiarities attendingthem.* In regard to the connexion betw’een 
the soils of the distnet and the subjacent minerals, anl their 
influence upon agriculture, no general rule can be stated, as this 

* It is coDsideied unnecessary to publish the sectioxis aud volmumous details of 
the coal measures lurnished to ue Society by the Author.-^E]>. 
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depends almost entirely on the varied local peculiarities of the 
co^ strata, but more especially of the alluvial and diluvial 
deposits which overlie them, and as, from the peculiar nature 
of the trap rocks, little can be said as to the soils connected with 
them, from the exposed and often precipiw)us nature of the dis- 
tricts which they compose; bui it mjy be stated generally, 
that, in localities where the soil is formed merely by the disintegra- 
tion of the coal measures, it is almost invariably found to be 
unproductive. 

Alllvial and Diluvial Deposits. 

The great mass of the deposits which cover the coal measures 
of this district are composed of beds of clay, gravel, sand, &c., 
which contain boulders composed of minerals similar to those 
which occur in the district. And although these diluvial deposits 
have evidently been influenced by powerful cmrents, it does not 
appear that the materials of which they are composed have been 
transported from any considerable distance. ^ They are found in 
some localities to be of great depth, in some instances occurring 
in the form of rounded eminences, at others in isolated mounds, 
as in the neighbourhood of Bath^te, where they are composed 
chiefly of gravel, and are called indm ; but more generally occupy- 
ing low-1} ing positions. Thus, on the Avon, Breich, and Almond 
waters, which fonii the boundaries of the county, beds of earthy 
clay and gi-avel are found sometimes to the depth of 50 or 60 
feet. Alluvial deposits also occur, formed by the various waters 
in the low grounds which they traverse, and which often, as in 
the Breich and Almond ivators, contain trunks of large trees 
embedded in them. The deposit of mud usually found in large 
estuaries, from the water of the various streams which flow into 
them, is found on the northern boundary of this county. There 
exist on the shore of the Forth, near Borrowstowi£ness, 2,000 
acres of such deposit, apparently capable of being enclosed in 
the manner adopted adjacent to the river Tay, whereby a tract 
now waste, of no value, and W'hich is covered by every flood-tide, 
might be added to the productive lands of the county. 

The only other subsl^nce of this nature of any importance is 
peat, which occurs in some localities to a considerable extent. 
The peat-mosses of this district are in general what are termed 
flow-mosses, and appear to have been formed by great forests, 
which seem at one time to have occupied a considerable extent 
of this part of Scotland. In almost all of them trees are found 
embedded, and the roots in many cases appear as if in the position 
in which the tree stood when growing, the peat having gradually 
increased, and covered up these roots to a considerame depth. 
The bones of a large kind of deer were lately found in a moss at 
Boghead, near Bathgate. These mosses are in some instances 



AND GEOLOGY OP WEST LOTHIAN. 


231 


of considerable depth, being in many cases from SO to 40 feet. 
The bottom of them is usually composed of clay of a bluish-white 
colour. The mosses of this county are gradu^ly diminishing in 
extent, in consequence of the laroe portions of them which have 
been brought into a state of cultivation or planted. One very 
important matter connected with this branch of the present 
subject is that of draining. In a district where coal measures 
occur, the use of drains is attended with many and great advan- 
tages, in consequence of the retentive nature which usually 
characterises the diluvial deposits which overlie them, and more 
especially from the very injurious effect which is produced in 
consequence of the water which issues from the coal strata being 
impregnated with iron. But although the evil be great, the 
remedy, if sought for, will usually be found at hand, as these coal 
measures themselves almost invariably contain materials well 
suited for counteracting these evils, when used for making drains. 
Thus, in many parts of West Lothian, shale is quarried to a 
considerable extent, for the purpose of making drains, and is well 
suited for that object, as it is easily worked, and is of a very 
durable nature, when covered up and removed from the influence 
of the atmosphere. Olay is also almost invariably found in such 
districts well suited for making drain tiles. Thus, in the neigh- 
bourhood of Bathgate, clay which is used for that purpose is 
found at Inchcorse, below a few feet of moss, and diluvial clay 
is also used about a mile north-west from Bathgate, and at 
Blackness, where there is an extensive brick and tile work. 
Olay is also generally found in coal-pits, of a nature well adapted 
for making bricks and tiles. Grravel from the beds of streams is 
also often employed in this district, and is found exceedingly well 
suited for carrying off water impregnated with iron. 

From the peculiar position of the coal-fields of this county, 
occupying as they do the intermediate spaces between the two 
great coal-fields of Edinburgh and Glasgow, and from the irregular 
position in which the strata in many instances occur, it is neces- 
sarily a matter of considerable difficulty to trace out the relation 
which they bear to each other. The mining operations have 
indeed been carried on to a sufficient extent to prove that the 
district contains minerals which will yet afford an extensive field 
for enterprising individuals, but these have not been carried on 
to such an extent as to furnish data by which the exact relative 
position of the strata can be traced throughout the district 
generally. In addition to the journals of the pits, journals of 
borings in various places are given, wherever these appeared to 
be valuable, as pointing out the nature of the strata at the various 
places in which they have been made. In regard to the various 
beds of sandstone, shale, clay-stone, &c., of the coal formation, 
little requires to be said, as those of this district have few or no 
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peculiarities attendinff them, and vary so much in their extent 
and position, that no fixed rules can be formed as to their occur- 
rence, or conclusions drawn from the relative positions in which 
they are found, as these beds, when traced to any considerable 
distance, are often found to pa'^s into others of a totally diflFerent 
character, or to disappear altogether. This variation in the 
strata is found also to occur to a considerable extent in the beds 
of coal. 

The* coal formation of this district does not consist of one 
continuous series of beds, but of various series, more or less 
connected with each other. The most extensive of these is that 
which occupies the south-western part of the county, and consists 
of the Bonhar coal-field, the Crofthead or slat} -band ironstone 
field, and the various beds of coal found in the neighbourhood of 
Bathgate, Blackburn, &c. The next series is the BoiTowstown- 
ness coal-field, situated on the north-western extremity. And the 
next consists of various basins of coal which occupy the eastern 
portion of the county. 

BoXH4B Co4L-FIELD. 

The first coal-field which occurs on the western limit of the 
county is the Greenriff, or Polkemmet Bonhar coal-field, 
situated in the parish of Whitburn. This coal belongs to tlie 
Glasgow field, and comes under that class of coal which is termed 
Lady Anne coal. It appears to be quite detached from the rest 
of the coal in West Lothian, and has not been found in any other 
place within it. This field is kept clear by a day level, which 
runs to the north to near the Almond Water. The present pit, 
which is worked by a common or atmospheric engine of 4^- 
horse power, is 19 fathoms 6 feet deep. There are a number 
of pits which have been used at former times, varying from 14 
to 19 fathoms in depth, and there is also a stair-pit by which the 
men enter the workings. It is worked stoop and room, the roof 
being too high and too brittle to admit of its being worked in the 
long-wall or Shropshire manner. The present working seam which 
is a splint, or “ back-on-edge” coal of the best qualit}, is from 
to 5 feet thick, and dips north-west 1 foot in 12. Thei*e are two 
seams of coal below the one at present worked. These were found 
by ilr GeJdes, when boring to the east of the pits, and were also 
found on the south ; and there is also a seam of parrot coal, with 
lough coal below it, which is crossed in the dav le\el. This field 
crops out at a short distance to the east of the pits. It lies betw een 
two great faults, which are usually termed djkes, one on the 
north of the field running south-east, which is <hewn in the 
accompan}ing plan, and throws in the coal to the south; and 
the other on the south, coming near the south-west comer of the 
field. This fault runs parallel to the Polkemmet nordi fault or 
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main dyke, and cuts ofiF the Duke of Hamilton’s coal on the 
south and Lady Torphichen’s coal on the west. There are ^so 
a number of slips or hitches down to the south, which chiefly 
run in directions nearly parallel to the main faults. The coal 
is found to rise a little before coming to these hitches, but falls 
again to the same amount immediately at them. There is 
usually bad air near these slips or hitches, but the air is not so 
bad near the larger faults. This arises from the edges of the 
fracture in small slips being somewhat open, and partly filled with 
black coaly and sometimes argillaceous substances, which by the 
miners is termed the vise^ and which usually forms the guide or 
trace by which to discover whether the coal has been thrown up 
or down, whereas in large slips the edges or walls at the line of 
fracture are in much closer contact. These openings in the 
vises of the small slips, by which the foul air enters the workings, 
are sometimes irom 1 to inches wide. There is clay in 
the under part of what the workmen call the ‘‘dogger-band” 
and in the bed below the coal, which w'ould be well suited 
for making bricks. There is a good field of coal belonging to the 
Duke of Hamilton on the south-side of the Bonhar field, which is 
un wrought. 

ShOTTS CoAIrFIELB. 

The first coal found on the south-west extremity of the county 
is the Shotts coal. On the Falla Bum, a short way north from 
Fauldhouse village, the entrance to an ingoing eye is seen, by 
which the Shotts lower or stinking coal (so c^edfrom the quantity 
of sulphur which it contains) was worked about ten years ago. 
Between this place and Fauldhouse village four or five smaller 
scams of coal are seen cropping out on the sides of the Falla 
Burn, w’hich are the lowest seams found next to the Orofthead 
coal, or coal of the slaty black-band series. There are a number 
of ingoing eyes seen on both sides of tho bum at this place, but 
at what time those were worked is not known. The freestone 
rock above the low^or coal is next seen, about 40 feet above which 
the Shotts main coal is seen, and above which the Shotts iron- 
stone is found. The Shotts main coal was here worked at the 
Smithy Haugh, about 400 yards up the bum from Fauldhouse 
village, about twenty years ago, having a pump worked by a water 
wheel for clearing the workings to the dip. The coal was worked 
along with the ironstone, which is in the Follotomg^ or soft 
stratum which lies immediately above the coal. Still farther up 
this burn, there is a good freestone quarry, called Falla Hills 
Quarry ; the stone is of a gi'itty nature, very similar to a bed of 
freestone found in some of the pits of Bonhar coal-field. 

This then is the out^cropping of the Shotts coal-field, and as it 
is intimately connected with the coal-fieldte of West Lothian, it 
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may here be necessary to make a few remarks on it, in order to 
trace their connexion, and explain the particular characters of 
them both. 

The whole Shotts minerals may be considered as lying in a 
basin, rising on all sides from about the place where the engine- 
pit from which the water is pumped is situated. It is a very 
extensive field, and has, for a long course of years, been worked 
to a very great extent. There are two seams of coal, the upper 
or main coal and the lower or stinking coal. The ironstone is 
found in balls above the coal, and is worked along with it in the 
Following. These balls are an excellent kind of ironstone, and 
the coal is well suited for calcining iron and for the furnace. 
There are three great faults in this field. The north one, which 
is a continuation of Bonhar south fault, runs from north-west to 
south-east, and is down to the north. The middle fault cuts olBF 
the Shotts field on the north. It runs in the same direction 
and passes about 17 fathoms south of Shotts ^gine-pit. The 
third fault runs in a similar direction and cuts off the Shotts 
field on the south. 


Crofthead Ironstone and Coal-field. 

Next in order below the Snotts minerals is a very fine field of 
ironstone, situated between Fauldhouse and the village of Long- 
ridge, which has lately been opened up. This field contains the 
Crofthead or slaty black-band ironstone, now so highly valued. 
On the lands of Wester Handax Wood, the slaty band was 
worked by the Wilsontown Iron Company, forty years ago, by 
mining, but the value of it was not then known, and it was sup- 
posed that it did not extend to the north side of Breich Water, 
whereas it has now been discovered that the greater part of the 
slaty black-band lies on the north side of Breich Water. 

In working the seams of this ironstone it is found to occur 
thus: — 

Is^, Black blase, from 9 to 11 inches thick* This blase con- 
tains, in the upper part, balls of ironstone from 2 to 3 inches 
thick, which are called by the workmen the ^^finesiom^^ On the 
bottom of this black blase there are sometimes found irregular 
nodular protuberances of ironstone, which are named by the 
workmen swirUeifnaggiesy These sometimes come from the 
bottom of the black blase down through the “ maggie blase^ and 
‘^maggieband” to the top of the ‘‘main stone” or “mid cleave,” 
and, when they occur, considerably impede the operations of the 
miner. 

2rf, Below the black blase there is a lighter-coloured blase, 
named by the workmen the “ maggio which is 8 inches 

thick. 
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Sdy The upper ply or “ maggie hand^^ as it is called, which is 
the upper seam of the slaty band, and is 3^ inches thick. 

4!#A, The “ mid cleave''* or main hand^ which is the principal 
seam, and is 7 inches thick. 

6#A, The “ hoUom cUavi'* or lower seam, 3 inches thick, which 
has from i an inch to 1 inch of coal adhering to the bottom of it. 

These three seams of slaty band are in all, at an average, 14* 
inches thick. 

The floor is a sort of wild coaly slate, below which there is 
very hard sandstone 4* feet thick. 

About from 23 to 25 fathoms below the slaty band there is a 
bed of ironstone balls, called by the workmen “ Thomson's halh^ 
which lie in a bed of clay from 4 feet to feet thick, which clay 
is between beds of sandstone. These balls were at one time 
worked open-cast, by the Wilsontown Iron Company, on the 
south side of Breich Water, and contain the highest per-centage 
of iron as yet found in any stone in this neighbourhood. 

On the south side of Breich Water, and in the county of Edin- 
burgh, on the lands of Wester Handax Wood, where the slaty 
band was formerly worked by the Wilsontown Iron Oompanj, 
the position of the minerals is well seen. There is an old day 
level and an air-pit, about 3 fathoms deep, and also an engine- 
pit, 7 fathoms deep, where the water was pumped, and ironstone 
raised by a high-pressure engine, the boiler of which burst in 
1839, and killed five persons and severely wounded another, since 
which accident the minerals have not been here worked. The 
whole of the slaty band as yet worked in West Lothian is in tack 
by the Shotts Iron Company and Messrs Holdsworth of Coltness. 

The Shotts Iron Company's pits are situated on the lands of 
Crofthead, and form the western limit at which this ironstone 
has as yet been worked in West Lothian. The minerals dip to 
the no]^h-west I foot in 7, and thus these pits are also farthest 
to the dip. This company have at present two pits working; an 
engine-pit, 14 fathoms deep, worked by a condensing engine of 
10-horse power, which pumps and winds ; and a gin-pit. There 
was also another gin-pit, which is now worked out — ^it was the 
first pit opened by the Shotts Company, and had also an ingo- 
ing eye and a level. 

There is also a bed of .coal 11 fathoms above the ironstone; 
it is kept level, free, and is worked by an ingoing eye ; there 
have also been several pits. The seam is about 2 feet thick. 

Messrs Holdsworth’s pits are all on the north side of the road 
from Fauldhouse to Breich toll. There are four pits — ^Eastfield 
pit, 23 fathoms deep, where there is a condensing engine of 26- 
horse power, which pumps and winds ; Crofthead pit, 16 fathoms 
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deep, where there is a hi^-pressure engine of 12-horse povver, 
which pumps and winds ; Backeroft engine-pit, 14 fathoms deep, 
where there is a high-pressure engine of 6-horse power, which 
pumps and winds ; and a gin-pit at Backeroft, 10 fathoms deep. 
There was also another pit near Orofthead pit, which is wrought 
out. 

There are a number of hitches or slips and faults connected 
with the slaty band field. 

The most important of these are» the faults on the north 
and south of the Backeroft pits, of which the south one is 
understood to be the south fault at Bonliar, and the north 
fault at Shotts to the west, and a continuation of a fault which is 
seen at Breich Bridge, and the north fault at Longford, to the 
east. The only other one of much importance is known as the 
south fault, which runs from Bankhead on the south side of the 
Breich Water, and passes within a few fathoms on the south side 
of the Wilsontown Company’s engine-pit at West Handax Wood, 
then within a little to the south of Turrviews, and between the 
Knows and Badalan, and on the south of Leadloch. This is under- 
stood to be the fault which runs through the centre of the Shotts 
field. It will be observed that the general direction of thebe 
faults is from north-west to south-east, that is, nearly in the direc- 
tion of the dip and rise which is the general line of the faults 
throughout the whole of this district. There are also a number 
of smaller slips and hitches of minor importance, in general rul- 
ing in a similar direction, but some of them rather more inclined 
to the north. There is also a small slip at Greenburn, which is 
not within the limits of the plan of the workings by the Shotts 
Company — ^it is seen in the bum, and was also found in the coal 
level. It will be observed that none of these faults are dykes, 

; roperly so called, although usually so termed by the miners. 

'he only real dyke in this neighbourhood is found running 
through the limestone quarry at Levenseat, in the county of 
Edinburgh ; the limestone beds being quite regular in their pobi- 
tion on each side of it. It runs in the same direction with the 
faults already mentioned. Where the ironstone is worked in the 
long-wall manner, a subsiding takes place of about 18 inches. 
Great care is required in regulating the air courses, and numerous 
air-pits are sometimes required in consequence of the great quan- 
tity of sulphureous vapoui* exhaled from the ironstone, and which 
sometimes issues in such quantity as to be troublesome, but it is 
only a suffocating, not an infiammable vapour. 

The ironstone is removed on railways a short distance from the 
pits, where it is piled in large heaps, for the purpose of being cal- 
cined. These heaps vary in extent according as it is found most 
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convenient, and usually contain from a few hundred to two thou- 
sand tons of ironstone. At the Messrs Holdsworth’s pits, on the 
bottom course and along the sides, the ironstone is broken into 
small fragments. The Shotts Company put a few coals on the 
lower course, which merely causes it to bum a little more rapidly, 
and it is for this purpose alone that the coal is worked at Gro^ 
head. Previously to being set on fire the heap is carefully 
covered with engine-ashes, in order to exclude the air, otherwise 
the ironstone, where exposed, becomes oxidated, and assumes a 
brick-red colour. 100 tons of ironstone are, when calcined, 
reduced to 64 tons, and when well calcined it assumes an 
open and foliated appearance ; when it has a solid and compact 
appearance, it is said to have got too much of the fire. The 
quantity of iron got from the raw stone is estimated by the 
Shotts Company at 42 per cent. This iron is, in consequence of 
its o]pen texture, used for mixing with other kinds of iron when 
put in the furnace, in order to make them flow more easily. 
Whilst the ironstone is being calcined, the smoke has a very stif- 
ling effect, in consequence of the large quantity of sulphureous 
vapour given out along with it. Sulphur is found deposited on 
the top of the mass in large quantities, particularly where shale is 
burned along with it. On a mass of shale at Wester Handax 
Wood, which has burned for more than a year, but without 
decreasing in bulk, there is found about 4 or 6 inches of 
sulphur. It is thought that this mineral may yet be turned 
to valuable account in consequence of the large quantity 
of sulphur which it contains. The sulphureous vapour arising 
from the calcining of the ironstone has a most devastating effect 
upon the vegetation around, the ground in some places near the 
pits being totally devoid of vegetation. On the landsvof Croft- 
head, a young plantation has been totally destroyed. When the 
water was pumped from the workings at Wester Handax Wood in 
June 1840, after having been in them for some time, it killed the 
fish in the Breich Water and in the Almond, into which it flows. 

About from 45 to 48 fathoms below the bed of clay, ironstone 
balls, oalleA Thomson’s balls, which is called the “ curly irom- 
stone,” is found. It is a bed of ironstone balls from 2 feet to 
2^ feet thick, lying below a mixture of sandstone and clay, 
the floor being composed of a bastard limestone from 1 foot 
to 16 inches thick. This ironstone is worked by the Shotts 
Company near Muldron, in the county of Edinburgh. 16 
fathoms below this ironstone there is a bed of limestone, appar- 
ently belonging to the Levenseat limestone series, which lies 
below it. Below this the Wilsontown, Woodmuir, and Long- 
ford coals occur. This district, in which the slaty band occurs, 
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lies between the Levenseat limestone and the Dnimgrey coal, 
which is mentioned by Mr Craig in his survey of the lower ward 
of Lanarkshire. There appears to be a great mass of sandstone 
between the slaty band series and the Levenseat limestone, as 
was found in a bore made on the east side of the road between 
Longridge and Whitburn. Whether this slaty band series 
extends much beyond the district in which it is at present worked 
is a somewhat doubtful point. Mr Craig states that it is found* 
at Langside, in the parish of Shotts, and it is said to have been 
found south from Cult in the lands belonging to Sir William 
Baillie at Heads-farm, in the same neighbourhood, that is, about 
a mile and a-half north from Grofthead. 

Boabbachlaw Coal. 

The highest field of coal at the western extremity of the county 
connected with the Bathgate series of coal is the Boarbachlaw 
coal, which dips to the north by east. There was an old work- 
ing south-west from the present working pits, where there were 
a number of faults. There are two seams of coal within these 
faults, the lower one of which is all woiked out by a day level, 
the upper seam, which is unwrought, is 2 feet thick, above which 
there is a seam of ironstone 4i inches thick, which is capable of 
being worked along with the coal. The present working pits are 
outside of these dykes, they consist of an engine-pit, 9 fathoms 
deep, from which the water is pumped by an atmospheric engine 
of 10-horse power, and a working pit 164 fathoms deep, where 
there is a gin for winding, which is worked by one horse. 

Boabbachlaw Mill and Bathville Co^ls, 

Below the Boarbachlaw coal there is a bed of coal called 
Boarbachlaw Mill coal, which was worked near Boarbachlaw 
Mill 23 years ago by a day level. It is rough coal, and dips in 
the same direction as Boarbachlaw coal. There is a black slate 
above it, and then fire-clay and grey blase, above which there is 
a bed of freestone, w’^hich formed the roof of the workings. Coal 
was also at one time worked at BathviOe, south-east from Boar^ 
bachlaw Mill, where there were two pits, an engine-pit and a 
workiiijg pit. This is supposed to be the same bed as Boarbach- 
law Mill coal, as they dip in the same direction, and as there is 
a bed of black slate above Bathville coal aiTni]q.r to that which 
occurs at Boarbachlaw MilL 

CoLiNSHiEL Coal. 

The next in order after Boarbachlaw Mill and Bathville coal 
is the Colinshiel coal. At Colinshiel colliery a bed of coal is 
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worked exactly similar to Boarbachlaw coal, and is understood 
to be the same seam. It dips north-east scarcely 1 foot in 
12. There are a few slips in Colinshiel coal-field mxming in 
the direction of the dip, none of which exceed 6 inches. There 
are 2 pits, an engine-pit, 12 fathoms deep, at which there is an 
atmospheric engine of 16-horse power, which pumps the water, 
and a working-pit, 13 fathoms deep, where there is a gin for wind- 
ing, worked by one horse. 

OoLiNBUBN Coal. 

The next in order is the Oolinbum coal, which lies 12 fathoms 
below the working seam of Colinshiel colliery. This interme- 
diate space contains various seams of coal and ironstone. There 
is a fault on the south side of the Colinbum field, which runs from 
south-west to north-east, and which appears to be a continuation 
of a branch dyke or fault which runs from Boarbachlaw east 
fault, a little to the north of the Edinburgh and Glasgow road, 
and which was found in an old pit at Boarbachlaw ; and at the 
east side of the mill it appears to be thrown down at least 
40 fathoms. This coal was at one time worked north from 
Armadale, where there were a number of pits. In the bed of 
the Colinburn, about 400 yards north from Armadale, near some 
of the old pits, Colinburn coal is seen cropping put, lying under 
shale and ironstone bands. It is an excellent coal, a mix;ture of 
rough and splint coal, and is considered to be very like Bonhar 
coal ; it dips 60 degrees north-east 1 foot in S, and is capable of 
being worked along with the ironstone in the long^wall manner, 
the clay iron-band being excellent, and there being a rock roof. 
A good section of the strata lying below this coal is seen on the 
side of Boarbachlaw Burn near Boarbachlaw farm-house. 

About 200 yards north-east from Killycantie, a thin seam of 
coal and good bands of ironstone were formerly worked, and at 
Byemuir, opposite Killycantie, ironstone in excellent balls, some 
of which are about a ton and arhalf in weight, were worked by 
the Carron Iron Company in open-cast, and by mining under a 
bed of freestone 12 feet thick, above which there is a bed of clay 
containing clay-band ironstone. These ironstone balls are 11 
fathoms below Colinbum coal. On the side of Boarbachlaw Bum, 
a little above this ironstone mine, a pit was sunk 16 fathoms deep 
to a bed of coal 5 feet thick, which lies 28 fathoms below 
Colinbum coal. The (quantity of water in this pit was so great 
that it prevented the workings from being continued. 

Bbidgegastljb and Bbidgehouse Coal. 

North from Colinbum, coal has been worked at Bridgecastle 
and Bridgehouse. It dips north-east the same as Colinbum coal. 
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and is supposed to belong to the same bed ; it is also a splint and 
rough coaJ, and is from 21 inches to 3 feet thick. There app^^ars 
to be a fault *on the north-east side of Oolinshiel engine-pit, 
between the pit and the ironstone mine near Killycantie, as the 
ironstone balls which were worked in that mine are not seen to 
the south, being thrown down- This fault cuts off the Bridge- 
house coal before it reaches Golinbum. There are two pits at 
Bridgecastle, an engine-pit, where there is an atmospheric engine 
of 20-horse power, and a working pit. A short way east from 
Bridgecastle pits, the same bed of coal has been worked at Bridge- 
house, where there is a high-pressure engine of 20-horse power. 

There is a trap dyke which runs to the north-east, on the 
north-east side of the Bridgehouse coal-field, all the coal on the 
north side of which dyke is blind coal. It has been worked in 
the lands of Crawhill and Wallhouse, which is the same seam. 
It is seen at different places on the Avon Water, but it is all 
blind coal. Blind coal has also been found at the Woolmill on 
Boarbachlaw Water; it is on the north side of the whin dyke. 
There is also a whin dyke which runs through by the north side 
of Wallhouse, and which is seen again at Avon Bridge ; this is 
to the north of the Bridgehouse dyke. The large mass of trap 
which lies on the north-side of Boarbachlaw Water extends from 
Shotts Kirk and West Craig‘’s Inn, and appears to join the trap 
of the Bathgate Hills. A pit was sunk in Burnbrae Park, on the 
lands of Wallhouse, to the depth of 5 fathoms. This seam, which 
is good blind coal, is 2 feet and i inch thick. It has not been 
worked to any great extent, and was considered well adapted 
tor drying malt and oats. The strata in this pit were mostly 
composed of freestone, with a bed of shale lying above the coal 
and another below it. A bore was made 8 fathoms below the 
upper bed, in which coal was also found not very deep ; it had 
a bastard bed of freestone below it. The same seam was i^Tought 
on the opposite side of the bum, on the lands of Orawhill, at a 
short distance from Grawhillhouse. It crops out to the north- 
east of the plantation called the Desert,^ on the south bank of the 
Avon. Ironstone was wrought in this neighbourhood twelve years 
ago on the lands of Woodside, by an ingoing eye, within a few 
yards of Torphichen Bridge, on the south bank of the Avon, 
where it occurs in the form of balls. 


IThe remainUu; /Torf qf this E$say^ together v\th a coloured Geological Map of 
West Loihian, aid a few SeeUons ofJRock £^irata^ will be given ui thefoUovnng 
Number, — Ed.] 
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CiuBi.Es PcBsTTH, Es^., Advocats. 

(CSmcSudetf/rom JOfCiTtiBi&er.} 

Habbhill OoAli, 

At Hardhill colliery, about a mile west from Bathgate, there 
are two workable beds of coal, both of excellent quality- The 
upper seam, which is the one at present worked, is found at 16 
fathoms deep, and the lower seam at 21 fathoms, and dip to the 
north-west 1 foot in 12. Some faults occur in this field. The 
largest is what is termed the main dyke,” which runs from 
south-east to north-west, the depth of which has not as yet been 
ascertained. Some of these faults run nearly in a line with the 
dip and rise, and others in the direction or ‘‘ streak” of the bed, as 
it is termed by the miners. A remarkable stage,” as it is 
termed, occurs in the bed towards the rise, the coal being thrown 
up 4 feet, and, a short way further on, thrown down again 4 feet> 
the coal in the intermediate space being elevated above the usual 
position of the bed, and in a line running in the direction of the 
strata. 

Boghbad Goal. 

The next in order after Hardhill coal is Boghead coal-fieldi 
the highest seam of which is parrot coal, formerly worked, 10 
fathoms below which Boghead coal is found. There have been 
5 pits wrought in this coal, and there are at present 2 pits in 
lue — an engine-pit, 24 fathoms deep, and a working pit to the 
south-west of the engine-pit 20 fathoms deep. It is a rough coal, 
and dips to the north 1 foot in 10. 

The bed of coal which is at present worked at Boghead was 
wor ed not very far to the north of Boghead march, by the next 
proprietor, Mr Wallace- There were two pits sunk. In the one 
which was nearest Boghead, coal about 10 inches thick was 
found about 10 fathoms from the surface ; it was found to dip 
towards the Boghead coal-field 1 foot in 3, in consequence of a 
fault 4 or 5 yards east from the pit, running from north-east to 
south-west, which threw up the coal so near the surface that it 
became unworkable. This appears to be a continuation of the 
fault which is found on the north side of the Hardhill coal-field. 

Tobbanhill and Inphoobsb Goal. 

Goal, apparently of a somewhat different class from those now 
mentioned, occurs to the south of these beds. A pit was lately 
sunk to the north-west of Torbanhill-house. It was made tmder 
the superintendence of Mr Geddes, mining-engineer, Edinburgh, 
and was sunk to the depth of 7 fathoms ; but, in consequence of 

TEAKS.— MARCH 1846. 7 Q 
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the roof being composed of a soft brittle rock, it was found to 
be impossible to work the coal. 

A pit 14 fathoms deep was next sunk on the lands of Torban- 
hill, nirthor to the north-east, near the road from Bathgate to 
East Whitburn. There is a dull or parroty seam at the bottom 
of this bed of coal, whereas when such a seam occurs it usually 
does so at the top of the bed. It dips to the north-west 1 foot 
in 10, and is worked in the long-wall manner, the bed being 3 
feet thick. 

The same bed of coal which is at present worked at Torbanhill 
has also been w'orked at Inchcorse, on the east side of the road 
from Bathsjafe to East Whitburn, not far from Torbanhill 
colliery. Being nearer the crop than Torbanhill pit, it is only 
6 fathoms deep. 

A bore was made by Mr Fleming, at what is termed on the 
county map Bathgate Market-place ” It was 60 fathoms deep, 
but no coal was found. But very near the same place, on lands 
belonging to Mr Wallace, a little further west, a bore was made 
28 fathoms deep, in which a seam of coal 9 inches thick was 
found 9 fathoms from the surface, and at the bottom of the bore 
l^ere were 3 feet of blase, and then coal 24 feet thick, dipping to 
the north-west. 

Bathoate, Balbabdie, Ballencbeifp, and Hilderstone Hills Oo^l. 

The next in order is a bed of coal which was formerly UTOught 
below the town of Bathgate. This coal is about 6 feet thick, and 
dips north-west 1 fathom in 3. The old enrine-pit was 30 
fathoms deep, and stood at the east end of Batligate. The 
working pit was where the Bathgate post-oflBce now stands. A 
number of the houses are rent in consequence of the subsiding 
of these workings. There were 16 rooms below a street called 
the “ Shuttlerow.” There are said to be 6 seams in the Bath- 
gate coal-field, and there are a great many faults, or hitches, or 
troubles in it. The same seam was worked farther to the no^h, 
on the lands of Balbardie, which was called Ballencreiff coal. 
These old workings are seen uncovered in Balbardie freestone 
quarry, where there are two old pits. The freestone in this 
quarry is remarkably good, and was used for building the viaduct 
on the Edinburgh and Glasgow Eaibvay in 1840, where it crosses 
the Almond. There is a seam of black-band ironstone found 
in this quarry, lying between the rough coal and a seam of 
parrot coal. It is from 4 to 5 inches thick, and to the eye no 
difference is observable between it and Airdrie black-band : it is 
sent to the Shotts Ironworks, and considered of excellent quality. 
In this neigbourhood ironstone balls are found on the side of 
Bathgate Water, about 200 yards to the north-west of Ballon- 
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creiff Mill, and also at a few feet from the surface, a little to the 
north-east of Inchoorse-house. There is a fault to the south of 
Balbardie quarry, which throw's an overlying bed of freestone 
down lower than the bed which is quarried. This seam of coal, 
which was worked at these two places, crops out at the back of 
Bathgate manse, where it was at one time worked to a small 
extent, but had a bad roof. It is also seen cropping out behind 
Glenmavis distillery, and runs below Gkbteshiel limekilns, and 
then by BallencreiflP colliery ; it is then seen cropping out at the 
east of the Hilderstone colliers^ houses. 

This bed of coal is at present worked at BallencreifiT, where 
the coal has been worked from a very early period. The pit is 
47 fathoms deep; there is also a stair-pit, and several old 
pits. The seam, which is 6 feet thick, has some ribs of stone 
in it, and di^s north-west 1 fathom in 3, and is worked 
stoop-and-room. There are a number of faults in this field, 
the direction of which is generally in the line of dip and 
rise. There is a hitch, which is the height of the coal, 
about 7 fathoms to the north of the pit. There is also a 
down hitch, more than the height of the coal, about 20 fathoms 
to the north of the pit, and there is a large fault to the south 
of the pit, in which a mine was run to the distance of 15 fathoms, 
but was not through it. There is also supposed to be a whin 
dvke, which is understood to run north-east and south-west, 
nea * the road from Bathgate to Linlithgow, west from the pit. 

Tile next in order is Hilderstone Hills coal. At the east side of 
the colliers^ houses at Hilderstone, old workings in the small 
sf^ams of the Hilderstone coal are seen where they crop out in 
Hilderstone freestone quarry ; the upper seam is the red and the 
lower is the black coal. This is understood to be the same as Bal- 
lencrieff coal, being of the same thickness, and having also a stone 
in the centre of it. The pit is 60 fathoms deep ; the seam which is 
at present wrought is 32 fathoms from the surface ; it is 2 feet 
2 inches thick, and dips north-west 1 foot in 2i feet. It is 
only used for burning limestone, and is worked stoop-and- 
room. There is another pit, 44 fathoms deep, not now used, 
which is to the main coal, and also a stair-pit to the present 
working pit. There are a number of faults in this field. There 
is a hitch of from 4 inches to 9 feet deep, eveiy 27 fathoms ; 
they run through the whole of the beds, and there is a fault, 
J39 yards south from the present working pit, which throws the 
coal up to the south. ^ 

As has been shewn in the preceding account of the different 
collieries, a good deal of irre^arity occurs in the coal-fields in 
the neighbourhood of Bathgate, which causes considerable diflS.- 
culty in attempting to trace the relative connexion of the various 
beds with each other and with those of the district around. In 
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considering the question whether this field is connected with the 
Grofthead minerals, a number of circumstances must be kept in 
view. It will be observed that the latter are intimately connected 
with the Shotts field, which is totally disconnected with that of 
il^thgate, and that the slaty band appears to terminate on the 
north-east towards the rise, but may still continue to extend 
northward towards the dip, as it probably forms an extensive basin 
to the bottom of the series to which it belongs. As previously 
stated, the slaty-band is said to have been found near Cult ana 
at Heiads-farm, but no proper investigation appears as yet to 
have been made as to this. There seems little reason to doubt 
that coal occurs all round It\Tiitburn, which may probably belong 
to the slaty -band series, that is, to the seams of coal which occur 
between the Shotts field and the slaty-band ironstone. One 
remarkable cireumstanoe is the similarity between the Grofthead 
coal and that of Torbanhill, and that both have a dead or 
parroty seam at the bottom, whereas, as has been previously 
stated, when such a seam occurs, it usually does so at the top of 
the bed. Another important point in regard to this question is 
the position of the beds of the Bathgate fimd and their relation to 
each other, which it is very necessary to keep in view, in order 
to determine whether they form a separate basin or are merely a 
detached portion of the great western coal-field. This field is 
bounded on the east by the Bathgate Hills, which are composed 
of traprocks, along the base of which the coal measures recline 
and dip to the north-west ; and in these hiUs the great main 
post of limestone is found which forms the bottom of the series, 
it is bounded on the west by a line of trap running from Shotts 
to near Avon Bridge, along the line of which the strata dip to 
the northreaat. The strata thus appear to assume the form of a 
basin inclined to the north, and the supposition that the strata 
do here assume that form is strengthened by the fact that Bog- 
head, Bathville, and Boarbacfalaw Mill coal, appear to be the 
same. The coal at Bathville is not so well known as ihe others, 
as it has not been worked for many years ; bnt it is understood 
to dip to the north, and is found cropping out to the south near 
Stanrigg. The strata appear to be a good deal deranged at this 
point, which may perhaps be supposed to have been caused by 
the traprocks at me western limits of the field, but it must also 
be observed that tlie strata are by no means inclined directly 
towards these igneous rocks. The supposition that these beds of 
coal belong to a separate basin, must, ofjjourse, exclude the idea 
that they are directly connected with the daty-band series. 
Black-band has indeed been fonnd in connexion with them at 
Balbardie, but the seam which occurs there has, as was already 
stated, more the character of Airdrie black-band. There now, 
however, appears little reason to bdieve that black-band occurs 
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to so limited an extent as it was at one time supposed to do ; and 
in this instance it occurs near a bed of coal which is almost imme- 
diately above the main post of limestone. 

Coal is said to have been atone time worked to a small extent 
near Oathlaw House, and there is a detached portion of coal at 
Kipps, where, as it appears from Sir William Sibbald’s history of 
the county, published at the commencement of the eighteenth cen- 
tury, coal \\as worked at a very early period. A pit has been 
lately sunk at Kipps, where the strata dip to the north-\\est 1 
foot in 3. There is an old pit a short way east from this pit, 
which is 10 fathoms deep, in which a bed of coal, lying above the 
seam the present pit is sunk to, was formerly worked, but after 
a few months it was found impossible to carry it on, in conse- 
quence of the excessive number of faults in the field. In the 
south mine, which was 35 yards long, the following remarkable 
scries of faults occurred: — First a Utch 3 feet down; then 
a saddle hitch; then another 6 feet of hard blue stone, con- 
taining balls of ironstone ; then 6 feet of foul coal, like soot ; 
then another hitch, the roof coming down 6 inches ; then 3 feet of 
good coal; then 11 fathoms of** vise'’ of coal, followed through firm 
fire-clay, containing ironstone balls imbedded in it ; then 6 fathoms 
of good coal, very hard and 2| feet thick ; then a hitch thrown 
up, 4 inches of coal running forward, with blue fire-clay and free- 
stone below it ; then 6 yards of fault, consisting of blue fire-clay, 
containing ironstone baUs, and 9 inches of coal above the fire- 
clay, running forward; then a fault 2^ feet down, 3 feet thick; then 
8 inches of coal ; then, through an old working, having rooms 4 
feet wide, and stoops or pillars about 4 feet square, where the 
workings in this mine were stopped. In the north mine, which 
was 25 fathoms long, there w^ere 6 fathoms of good coal 33 inches 
thick, with a seam of parrot below the coal 3 inches thick ; then 
a fault thrown down 3 feet ; then bastard limestone 9 inches 
thick, running through this fault; then freestone thrown down 2 
feet, and 4 feet thick ; then coal 32 inches thick, parrot and rough 
mixed, which continued good for 9 feet ; then a dyke of blue 
marl 10 yards thick ; then coal 2i feet thick, good for 9 feet ; then 
a ** stage" 9 inches thick, then coal in exactly the same position as 
on the other side, which continued good for 9 feet ; then a dyke of 
blue fire-clay 4 feet thick ; then coal in the same position as on the 
other side 18 inches thick, which continued goodforOfeet forward; 
then a dyke of freestone 18 inches thick, running in a line with the 
dip and rise ; then coal on the other side of this dyke 1 foot 4 
inches thick, good for 6 feet ; then a dyke running in a line with 
the dip and rise 4 inches thick ; then coal 9 inches thick, good 
for 4 feet ; then the coal thi*own down 2 inches by a slip ; then, 
by piercing through to the back of the slip, the coal was found to 
be 19 inches thick : it was then given up. 



246 


MB FOBSYTH ON THE MINES, MINERALS, 


There is a field of coal at Woodmuir and Longford, at the 
western extremity of the county of Edinburgh, which appears to 
be connected with the coal-fields of West Lothian, and it may, 
therefore, be proper that the nature of it should be hero stated, 
in order to trace its connexion with the coal-fields of West 
Lothian, and more especially as it does not appear to be particu- 
larly connected with the coal-fields of any other district. There 
are a number of pits at Woodmuir, which are all level free ; 
these pits are 28 fathoms deep. The pesent working pit is 
16 fathoms deep ; the crop seam only is worked at present. 
There are four seams of coal ; the upper seam is splint coal of 
good quality ; it lies 23 fathoms from the surface, and is 18 
inches thick. The second, which is the main coal, is a sort of 
splint coal ; it is 25 fathoms 3 feet from the surface, and is 3 
feet thick. The third, which is smithy coal, is 27 fathoms from 
the surface, and is 28 inches thick. The fourth is 4 feet thick, 
having a division of fire-day in the centre, varying from 16 inches 
to 3 feet, and also a hard ply of stone, below which the coal is 
from 22 to 32 inches thick, and it has been all worked together. 
Tho whole of the coal at this place which is of any value as 
household coal has been wrought out. There are some faults in 
this field; there is a fault on the north side of it IJ fathoms 
down to the south, and also a fault on the south side of the field 
which is 28 fathoms up to the south. The coal workings lie all 
between these faults. Near the north fault, on the south side of 
it, there are a number of slips, but none near the south fault. 

In the Longford field there are what were called the east and 
west field workings at Blawweary. A steam-engine was used at 
these places, being moved from the one field to the other when 
found neceesary. There is a large fault on the south side of the 
workings in the east field, on the south of which the coal was 
never properly found ; and there are also a number of slips, but 
not many, in the west field. The coal is wrought out at both 
of these places. A pit is at present in process of being sunk, 
about a quarter of a mile north-east from Longford old pits, to 
the seam which was worked at that place. It is intended to be 
18 fathoms in depth, in order to reach a rough coal. An atmo- 
spheric engine of lO-horse power has been erected for pumping 
and winding. There are three seams, two of rough and one of 
splint coal, which dip to the north-west 1 foot in 44, and there 
are some faults in the field which run in the same direction. 
There is a fault on the south side of the pit, between it and the 
old workings, which throws the coal down to the south about 7 
fathoms. An excellent section of the strata in this field is seen 
in Scola Bum, a short way to the east of the new pit. On the 
side of this bum part of a fossil tree is exposed about five feet 
long, having the slender end inclined downward ; it is 9 inches 
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thick across the upper or thick end, and 4 inches across the lower 
end. The cross seam of the Longford coal was at one time worked 
in this bum by a day level, and the last time it was worked an 
engine was used. Through these old workings the water from 
Scola Burn is sometimes apt to enter the new pit. 

There is an o\erl}ing bed of trap, which runs from the lands 
of Newhouse by Adiewell to Blackburn ; it is seen in a quarry 
at the south-east end of the bridge, where the road by Adiewell 
and Brucefield crosses Scola Burn, and also on the south bank 
of Broich Water, a short way abo\e NewmiU. There are a num- 
ber of beds of slaty sandstone, limestone, and indurated claystone 
seen cropping out near the foot of Scola Burn, between Scola 
Bum Bridge and Breich Water. They dip north-west, at an 
angle of 25°, and are seen in the bed of the burn immediately 
overljing the trap. Above these beds blind coal occurs, and 
then a thick bed of slate clay, above which the Longford rough 
and splint coal is seen in Breich Water, quite unaffected by the 
tiap. This appears to be the same bed of coal with that which 
was worked near where Blackburn cotton-mill now stands. 

About 40 fathoms below this bed of overljdng traproek, which 
intervenes between the strata at this jdace, there are a number of 
beds of coal found on the banks of Breich Water, at Adiewell 
and Outhil. This place is the next in order at which coal has 
been worked immediately below the slaty-band series in West 
Lothian. In all probability coal may be found in this interme- 
diate space, that is, between Longridge and Outhil, but at what 
depth is uncertain, in consequence of the very thick beds of sand- 
stone w’hich occur below the slaty-band series. This sand- 
stone is seen in Bushy Hill quarry at Breich Bridge, and a hori- 
zontal bed of sandstone, l}ing quite near the surface, is seen im- 
mediately to the west of Longridge. 

Adiewell and Blackburn Coals. 

Coal was formerly worked at Adiewell, on the south side of 
Breich Water, near Outhil Bridge, where there are several 
seams of coal. The workings were kept free of water by a day 
level which comes out on the water side, about 20 yards 
below the bridge. It appears to have been worked by an in- 
going eye, the entrance of which is seen near the water side, 
opposite NewmiU, and the coal, where seen at the entrance, is 
3 feet thick, and dips to the north-west at an angle of 20°. 
On the north side of the water, a short way below NewmiU, where 
a section of the strata is seen, there is a shift of about 3 feet. 

Several pits were sunk near Outhil Bridge, in the years 1837 
and 1839, in which coaKand limestone were found, but never 
worked to any extent. This coal appears to bo the same with 
that which has been worked at Baadsmill, in the county of Edin- 
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buxgih, and at Saster Hoiifio, where ironstone occurs between the 
coal and the limestone. Goal similar to Adiewell coal occurs 
also at Blackburn, where it had, at one time, been worked in the 
lands of Blackbumhall, where old workings were formerly seen in 
a freestone quarry near the Almond Water. Coal was also 
formerly worked at Hopefield, which was called Blackburn coal- 
work, and in the lands of Bed House, where only the crop of the 
seam was worked. These beds of co^ appear all to belong to 
one series, as at all the places now mentioned it has beds of 
limestone connected with it, all of which are of a similar nature, 
and many of the beds are almost entirely composed of encrinites. 
Several of the beds of limestone connected with this series are 
of considerable depth, and have been worked at different places 
in the neighbourhood of Blackburn, where kilns were erected for 
the purpose of burning it. A good section of the strata belong- 
ing to this coal-field occurs in the bed of the Almond Water, 
below the village of Blackburn. The out-cropping of several of 
the upper seams are seen dipping immediately under a trap-dyke 
which occurs at that place, and a great number of seams of clay- 
band, and balls of ironstone of excellent quality, occur in 
numerous beds of shale and slate-clay. About S3 fathoms 
below the bed of limestone which has been worked at Black- 
burn, there is a bed of caking coal, 6 feet thick, having a thin 
seam of stone in the centre of it, which was formerly worked at 
Hopefield. This is the principal seam of the Blackburn coal- 
field, and dips north-west 1 foot in 3. An engine was used 
for pumping the water. The unusual circumstance of limestone 
lying imm^ately above the coal, and forming the roof, here 
occurs. 

The lowest bed of coal which occurs in regular order below the 
Adiewell and Blackburn coal, and dipping in the same direction, 
is Dowhill coal, which was formerly worked near Breich Water, 
in the lands of Westwood, where there were a number of pits. 
This bed of coal is seen cropping out on the side of Breich Water, 
where it appears to be about 6 feet thick, having a foot of stone 
in the heart of it, and dips north-west 1 foot in 3. At Breich 
HiU, near the same place, bnt Ijing above the coal, there is a 
deep bed of day-stone and fire-clay, some of it being of that kind 
whichis usually termed by miners ^^stone-marl and about adozen 
seams of ironstone, varying from 2 to 4 inches thick, occur in a 
deep bed of shale and slate-clay. These beds of cla} -stone, &;c., 
are veiy similar to a number of deep beds of claystone which 
occur in the bed of the Almond, at Bed House, Blackburn House, 
&c. A short way below this line, the dip of the strata changes 
its direction from north-west to south-east. 

Almost the only dyke, properly so called, which occurs in this 
neighbourhood, is a veiy remarkable one which crosses the bed 



AND GDOLOGY Or WEST LOTHIAN. 


249 


of the Almond immediately to the south of Blackburn House. It 
is composed of elaystone, and runs from south-east to north-west. 
The strata on each side of it are found in a vertical position and 
running in a line with the dyke, but, a few yards further off, 
resume their usual direction, which isfrom south-west to north-east. 

In regard to the beds of coal which occur at the western 
extremity of the county of Edinburgh, at Woodmuir and Long- 
ford, it has already been stated that they appear to be connected 
with the coal-fields of West Lothian. Although probably very 
low in the series, they do not appear to belong to the beds which 
are found at Adiewell and Blackburn, as the latter are found in 
connexion with limestone, whilst the former are not. So far as 
can be judged from the apparent relative position of the Wood- 
muir and Lon^ord beds, where found in the bed of the Breich 
Water, as previously stated, it appears highly probable that they 
are connected with some of the lower beds of the Bathgate field. 
The beds of coal found at Adiewell and Blackburn appear, from 
the circumstance of their being interstratified with limestone, to 
be at the bottom of the series. So far as can be judged from 
the appearance of the strata connected with the bed of coal for- 
merly worked at the town of Bathgate, there seems to be every 
reason for concluding that other beds of coal, probably connected 
with limestone, occur between the Bathgate coal and the great 
main post of carboniferous limestone which is found in the Bath- 
gate hills, and that to these beds of coal the Adiewell and Black- 
burn coal belong, and also the coal found at Sapps. There is 
another bed of coal, previously mentioned, which lies below the 
Adiewell and Blackburn coal, called the DowhiU coal. This coal 
does not appear to be connected with limestone, but is connected 
with a series of beds, of which elaystone and shale are the most 
predominant, which are found to occur on both sides of the line, 
where the dip of the strata changes from north-west to south- 
east. From this circumstance it has been inferred that this coal 
belongs to the series of strata which occur chiefly in the form of 
basins, in ®e eastern part of the county, and where the principal 
bed of coal is, as at DowhiU, chiefly composed of smithy or caking 
coal having a stone in the heart of it. This point is more a 
matter of speculation than of any practical importance ; but is of 
considerable interest when viewed as affording an opportunity of 
tracing the connexion of the strata which occur at the east, with 
those which occur at the western part of the county, between 
which there is a marked difference. 

Borbowstownness Ooal-Field. 

The only coal-field of any extent, which reaches to the margin 
of the river Forth, is an extensive coal-field situated chiefly in 
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the estates belonging to the Duke of Hamilton and Mr Oadell of 
Grange. It extends from east to west between the lands of 
Carriden and the foot of Avon Water, and from north to south 
between the river Forth and the high ground to the north of the 
town of Linlithgow. This coal-field has been worked from a very 
early period and to a great extent. It consists properly of two 
fields of coal, known as the east and west fields, which together 
contain eight workable seams of coal, most of which is of excellent 
quality. The seams of the west field are the splintcoaln 3 feet thick, 
the Corbyhall coal, 5 feet thick, the seven-feet coal, the little coal, 
not workable, and the wester main coal, which is said to be 12 feet 
thick. Theseams of theeast fieldarethe red coal, SOinches to 3 feet 
thick ; the foul coal, Si feet thick, having a number of ribs of stone 
in it, for which reason it is called the foul coal — it is a mixture of 
splint and rough; the smithy coal, 33 inches thick, and last, Gonr- 
sey coal, 1 foot 6 inches thick. There have, at different periods, 
been a great number of pits sunk to the various seams of coal. The 
pits to the west of Borrowstownness were all in the upper seams 
or west field. The farthest west of these, called the wester 
engine-pit, was situated where Borrowstownness distillerj now 
stands; the east one, called Corbyhall pit, was situated a little 
west from Borrowstownness church, and both of these pits were 
near the water side ; there w’ere also, at one time, pits in the 
wester seams farther to the south. The first pit worked in the 
easier seams, called Schooljard pit, was situated in the town of 
Borrowstowmness; the next pit worked in the east seams was 
€h:ange Pans pit, close on the shore at the east end of Grange- 
pans, 44i fathoms deep, to the main coal, and 60 fathoms to the 
snuthy coal. 

The coal at present worked is to the south of the old workings, 
which are situated on the water side, and rather to the rise about 
10 fathoms perpendicular, and they are situated to the south- 
east of Borrowstownness. The next pit in the easier main coal 
after Grange Pans pit was Mingle pit, 80 fathoms deep, in which 
the easier main coal and part of the foul coal was WOTked. The 
next pit was Bum pit, 70 fathoms deep, in which the easter 
main coal is at present worked, and part of the smithy coal has 
been worked, but is not worked at present. 

The faults in this field consist of d}kes and slips. The 
d}kes are composed of a very hard quartzy substance, and 
vary from 1 inch to 8 inches in thickness, but they are chiefly from 
1 to 2 inches thick, and generally run in the direction of the dip. 
A few of them run in the streak, that is, in the direction of the 
strata ; these are end djkes, and commonly about the same thick- 
ness. The coal is genera% coarser near these djkes, in which- 
ever direction they run. The faults generallj run in the diree- 
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tion of the dip, and vary in depth from a few inches to many 
f^tithoms. A few of them are end slips, that is, slips which run 
in a line with the direction of the strata. The coal jjs very much 
hardened near these end slips for a considerable distance, but it 
is not so much affected ne^r the slips which lun in the direction 
of the dip. The smithy coal has been worked in the long-wall 
manner, but all the other seams by stoop-and-room. A 
considerable part of this field has been worked below the 
level of the water-engine-pit, that is, of Mingle pit. The 
strata of this coal-field generally dip westrsouth-west, 1 foot 
in 8 ; but where there is a change on the surface it is usually 
also percehed in the minerals below. Thus, at the high ground 
south from Borrowstownness, the dip is increased to about 
1 foot in 5. A remarkable peculiarity in regard to this coal- 
field is the occurrence of beds of greenstone interstratified with the 
coal measures. They vary from a few feet to several fathoms in 
depth, and have, in several instances, been passed through in the 
pits. In regard to the amount qf coal which has been worked in 
this field, generally it may be stated that the easter main coal 
is all worked out to the east of Borrowstownness old engine-pit, 
near to Bridgcness on the shore, and nearly as far east as 
Muirhouse to the south of Bridgeness, that is, to the east of the 
present working pits. Part of this coal lies also on the lands of 
Oarriden, where little of it has been worked. The whole of the 
seams of coal along the shore and far south, are worked 
out, to the south of which the same seams are worked by the 
present mining. A quantity of foul coal has also been 
w'orked in Mingle pit, and a considerable quantity of smithy 
coal has been worked in Burn pit, and the whole of the 
red coal is worked out to the east of Mingle pit. A part of the red 
coal has also been worked in Schoolyard pit, but there is still a 
large field of it to work in that pit. This red coal crops out 
before it reaches ttrange Pans pit. There is a bed of ironstone 
above the red coal, from 8 inches to 1 foot thick, l>ing in blase, 
above which there are from 18 inches to 2 feet of blase, and then 
a bed of black-band ironstone, from 4 to 5 inches thick. This 
ironstone does not extend over the whole field, but is only found 
along the north side of it. Above the foul coal there are 3 feet of 
blase, and then a bed of black-band ironstone 1 foot thick, above 
which there are from 1 foot to 13 inches of parrot coal. 

Goal was lately attempted to be worked near Linlithgow 
Bridge, but with little succe«*s, and two pits were eventually sunk a 
short way to the north of Bonnington distillery to a small por- 
tion of the Borrowstownness coal which occurs tWe on the south 
side of the high ground, between Linlithgow and Borrowstown- 
ness, but which were also soon given up. 
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Oarbonifebous Limestone. 

Oonneoie^ iwth the coal-fields which have now been 
described, and lying at the bottom of the series to which 
they belong, there are two beds or deposits of Kmestone, 
the upper one of which is a bed of limestone which occurs at 
Levenseat, in the county of Edinburgh, and at Carriber and 
Bowdenhffl, in the parirfi of Torphichen and county of Linlith- 
gow. The limestone at these places is remarkably similar in 
character and appearance, and, so far as yet discovered, contains 
few or no organic remains. 

Carriber and Bowden Limestone . — ^At Carriber the limestone is 
worked by a mine. 

This bed lies in a trough inclined to the north-west. There are 
some “ hitches” in it, from 1 to feet. 

The same bed is mined to the south below Bowden Hill, where 
the mine is 200 yards long, at the entrance to which the lime- 
stone ap]^rs with abed of shale above it, upon which the green- 
stone of Bowden Hill rests. The limestone also rises in a trough 
RiTnilAT to that of Carriber. It was at one time proposed to drain 
the loch at Lochcott, which lies on the south side of the hill, by 
means of this nfine, near which place this limestone was also at 
one time worked to a considerable extent. 

The principal bed or post of limestone connected with the coal 
measures of this district is an extensive series which runs through 
the Bathgate Hills, i^om south-west to north-east, from near 
Bathgate to a short way south from the town of Linlithgow, and 
which dips to the north-west at various angles. This is the shell 
limestone, or great main post of the carboniferous limestone, and 
appears to belong to the same series with the limestone at 
Charlestown, in the county of Fife, and it may be here ^remarked 
that there seems to be a great rimfiarit} between the coal-forma- 
tions of West Lothian and of Fifeshire. The southern point at 
which this limestone occurs in the Bathgate Hills is at the old 
quaixies at Kirkliston, where the limestone is found in immediate 
contact with trap, and the effect produced is very remarkable. 

PeterhiU, Gaieshiel, Silvennine, and Hillhouse Limestone . — 
About half-a-mile norih-west from Kirktown, another bed of 
limestone occurs, which is worked at Peterhill and South Gate- 
shiel, where it dips somewhat irregularly, from 1 foot in 2^ to 
1 foot in 4. The under part of this limestone is the best in quaUty. 
There is a large d}ke of tufaceous rock runs through South Gate- 
shiel quarry- Limestone has also been quarried in a line extend- 
ing from Gl^braes to Mounteerie, near to which latter place it 
is at present worked, called North Gateshiel new quarry. Gate- 
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shiel limestone is of the same series with Peterhill limestone, but 
a higher bed. It lies below greenstone, which is seen about 200 
yards north from Simnyside, and immediately above the quarry at 
the east end, where the greenstone lies above a bed of shale ; the 
limestone, at this point rests upon the trap of Blackhill, and dips 
north-west 1 foot in 3. There are two great dykes running through 
it in a line with the dip — one 10 yards and the other 8 feet thick. 
These dykes are composed of a sort of tufaceous felspar, in some 
^aces highly indurated, and having a burnt ochrey appearance* 
There are also two smaller dykes, composed of sandstone, which 
are about 8 feet apart, and run nearly in the same direction — one 
from 1 foot to foot, the other 6 inches thick. The strata in 
North G-ateshiel new quarry occur in the following order : — 


Eath Feet Ii. 

1. Clay, 2 1 .. 

2. Shale, 1 5 9 

3. Irregular band of Iron- 

stone, 3 

4. Shale^ •••«■•.» 1 4 


Fftth Feet la. 

5. Limestone, . . . . 3 .. 

6. Inferior Limestone of a 

iimty nature, . • 1 3 

7* Good Limestone, . . 6 2 

8. Very good limestone;, 12*. 


The next point at which this limestone is worked is at South 
Silvermine, which is the same series of limestone, but apparently 
different beds from those in North Gateshiel new quarry. It 
dips north-west 1 foot in 3^, and the quarry is nearly worked 
out in consequence of the depth of surface deposit which lies 
above it. There is a hitch about 2 feet up to the south, which 
runs through the whole of the beds at the south end of the (many ; 
and there is a freestone dyke, about 1 foot thick, whi<m runs 
nearly in a line with the crop. The strata in South Silvermine 
quarry occur in the following order : — 


rath. Feet In 

1. Clay, 1 1 ... 

2. Shalo, ...... 1 1 

3. blaty Sandstone, ..14.. 

4. Shale;, ...... 5 .. .. 

5. Fieestone, ...... 8 .. 

6. Fire Clay, ...... 3 .. 

7. Lime&tuue, .... 1 2 .. 

8. Limestone, iititb balls of 

flmt, ........ 2 6 


Fath. Feet In. 

9. Lime^done, .... 1 2 ^ 

19. Bed Limestone, vith a 

seam oi flmt 8 in. thidc, 3 6 

11. Brittle Limestone^ . . .. 3 .. 

12. Limestone, ...... 2 6 

13. Very good Limestone, 2 .. 

14. Do. ..2 2 

15. Do. 2 8 

16. Do. ..4 8 


The same beds of limestone are quarried further to the north. 
There is nothing but surface clay above the limestone at this 
point. The clay is about 30 feet thick, and the beds of lime- 
stone are in all 35 feet thick, and of good quality. This is called 
North Silvermine quarry. Between North and South Silver- 
mine quarries, there is an old quarry in which a fault occurs. 
In this old quarry there is a bed of limestone containing lead 
ore, which was at one time worked for the purpose of extracting 
silver from it. When the South Silvermine was opened, pieces of 
silver ore were found mixed with lead in veins running through 



2o4 


MR rORSYTH ON THE MINES, MINERALS, 


the limestone. Limestone has also been worked at Wardlaw, 
farther north, in a bed wliich appears to lie above those which 
occur at Silvermine, and it is also seen to the north of Oaimnaple 
Hill. A bed of limestone also occurs to the eastward, between 
the farm-houses of Tartravens and Southmains, where it was for- 
merly worked to a considerable extent. The next point at which 
this limestone has been worked in a direct line north from Silver^ 
mine is at Bormie and Hillhouse. At Hillhouse the limestone was 
first worked open-cast and is now mined. It dips north-west 
1 foot in 3. There are 3 dykes in this quarry, two of which are 
similar to those which occur at North Gateshiel new quarry, the 
north one is 2 feet and the south one is 5 feet thick, and the 
band, which is composed of flinty limestone, is about 60 yards 
south from the others. It is 4 feet thick at the surface, and gra- 
dually ceases towards the dip. The limestone is very hard near 
these dykes. The limestone lies under beautifuLbasaltic columns, 
and the strata at the point of contact is much contorted. The 
limestone is of much better quality on the south side of the 
dykes than it is on the north of tliem. There are also a number 
of small hitches, none of them more than afoot, which run nearly 
in the same direction with the dykes, the strata vary very much 
in thickness at different parts, and occur in the following cider: — 


Ektb. TetrU In. Frth. Teet. In. 

1. BeautifullY regalar, slen- 9. ShaleandSlatySandsfone,.. .. 

der basaltic column^;, 10. Soft Claystone or Marl, ...... 

Taiymgjfrom 6 to 30 feet 1 1. Limestone, ...... 2 

in length, ...... .. ..12. Limestone, ...... .. 8 

2. Slaty Smidstone, .... ..113. Limestone, ...... 3 .. 

3. Stale, .. .. i 14. Limestone, ...... 2 

4. Soft Gladstone or Marl, .. ..13. Limestone, ...... 5 » 

3. Slaty Sandstone, .... .« ..16. Ciaystone, .... * .. 2 

6. Shale, ..... 17. Limestone, . . . . « 2 

7. Freestone, ...... .. ..13. Limestone, ...... 2 .. 

a Very thin seam of Cla\- 19. Limebtone, ...... 4 .. 

stone, .. ..20. Gladstone, ...... .. .. 


The whole of the strata which have now been described ap- 
pear to belong to one general series, and to underlie each other 
nearly in regular order, whereas, towards the eastern end of the 
county, the strata assume a totally different position ; they are 
usually found in a very irregular state in that part of the coun- 
tiy, and generally assume the form of basins. The point at 
which the strata change the direction of their inclination may be 
traced diagonally across the country in the direction of the 
strata, that is, from nearly south-west to north-east. The south- 
ern extremity of this anticlinal line is seen in the bed of Breich 
Water, about 100 yards above City farm-house, where the strata 
chan^ the direction of their dip from north-west to souldi-east ; 
and in the bed of the Almond, nearly opposite East Breich farm- 
house, where the strata appear in a vertical position ; and in the 
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Backburn, at Tarland Bridge, on the road from Long Livingstone 
to Bathgate, a bed of shale is seen cropping out almost on edge, 
but inclining slightly to the south-east ; tUs bed is again seen 
cropping out at an angle of 18° and a similar bed of shale is 
worked at Ohucket Hall, for the purpose of making drains, whilst 
a short way to the north-west of this line, near Deans farm- 
house, where shale is also quarried for the purpose of making 
drains, the strata are found dipping to the north-west, thus 
pointing out the direction of the anticlinal line as passing be- 
tween the«se two places. The bed of shale at Deans contains 
several thin seams of ironstone, and also ironstone balls, in the 
centre of which there is a dark nucleus surrounded by a number 
of concentric circles, similar to those found in shale at the sea- 
side at Wardie, near Edinburgh. 

A short way east from the line now mentioned, a post of lime- 
stone occurs, which runs in a similar direction, and dips to the 
north-east. Thi& limestone underlies the beds of coal which are 
found in the eastern parts of the county, the southern part at 
which it appears is at Barracks, vrhere it was formerly quarried. 
It there dips at an angle of 18°, and, in consequence of its having 
so high an inclination, it soon became so deep, that it could not 
be profitably worked. This high angle of inclination occurs for a 
considerable distance on both sides of the anticlinal line. The 
next point at which this bed of limestone has been worked is at 
Garmcndean farm, whence it has been worked in a continuous 
lino through bj Kni^htsridge, where it is at present worked by 
the proprietor for private use only, as it cannot be quarried to 
any great extent. 

TEs limestone is next seen at the south-west end of the Binny 
Craig, and, continuing this line towards the north-east ; it is also 
found at Niddry Castle, near Kirkliston ; at Duddingston, which is 
called Newton Line, and also at Port Edgar. There is a bed of 
freestone which overlies this limestone, and at Entryhead, near 
Barracks, a sandstone conglomerate occurs in no proper line of 
stratification; and in the bum at Carmendean, where shale is 
quarried for making drains, a remarkable tortuosity occurs in 
the strata. 

The coal in this distriet is found lying in basins, or rather parts 
of basins, which occur at Dechmont, West Binny, Stablegordon, 
Ohampfleurie, Oatridge, Houston, Pyotshall, Six-miletown, and 
Priestsinch ; there appear also to have been pits near Living- 
stone, and at Letham farm near Mid-Oalder. On the lands of 
Dechmont, 2 pits were sunk at Chucket Hall, immediately to the 
south of the Glasgow road at the 15-mile stone ; but the coal, 
which was smithy coal, was not found to be of good quality, and 
consequently was not worked for any length of tim^'. 
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Houston Coal, &c. 

At Houston, the coal lies in two basins. It is at present 
worked in the east basin, where there are two pits about 
22 fathoms deep. The bed of coal is divided by a seam of 
stone running through it, which is from 16 to 18 inches thick. 
The coal above the stone is household chews, and the coal below 
the stone is excellent smithy coal. The total depth of the bed, 
including the stone, is 5^ feet. The east basin runs from north-east 
to south-west, and crops up all round, but chiefly to the south-east 
and north-west. Blind coal has been found about 300 yards from 
the bottom of the pit. The coal is made blind” at that place by 
a trap-dyke which runs by Uphall church, and crosses Houston 
Bum a little below the bridge at the Glasgow road, and which 
joins a large mass of trap near HarreyVi-the-Muir. The coal 
in this basin crops out to the south west, where it appears to 
be cut off by a d^ke. The roof is very bad at that place, and it 
has not been properly investigated- Beyond this the west basin 
connuences, which has been worked to the south of Houston 
Mains, where there have been a number of pits. This basin 
is cut off on the south-west by trap, which occurs at Dech- 
mont. The coal formerly worked at Dechmont belongs to this 
west basin, but it is there very much affected by the trap. The 
coal was of inferior quality on the south-west part of the west 
basin, apparently in consequence of its being near the trap. The 
sandstone comes up on the north-east and north-west of both of 
these basins. There are several bands of ironstone in the Houston 
basin. 

There is a basin of coal at West Binny, and west from Wester 
Bangour, which has at one time been partially wrought to the 
south of Harthall, where old pits may be traced. This appears 
to be the same bed which was at one time worked on the lands of 
Ochiltree at Stablegordon, where it was lately attempted to be 
worked by an ingoing eye, which penetrated into old workings 
in which the best of the coal had been worked out at an early 

} )eriod, and what still remained was found unfit for the purpose 
or which it was intended, that of burning lime. The strata at 
this place dip to the north-west about 1 foot in 3. Sandstone 
belonging to this basin occurs in quarries at Broomie Knows 
and I^gcavel, and crops out at Biccarton farm-house. There is 
another basin of coal at East Binny, which extends also into 
the lands belonging to Lord Boseberry on the west, Lord Hope- 
toun on the east, and Sir James Dalziell on the north-west side, 
and it extends to Three-miletown by Waterston farm. On the 
lands of East Binny a pit was sunk about 20 fathoms deep, east 
from Oatridge farm-house, about 15 years ago, and another at 
the farm-house. In these pits 1 foot of aoSl was found, and 
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tlie rest of the bed passing into shale* This part of the basin 
lies between Binny Craig and the village of Ecclesmachen. At 
the east side of the basin, where the coal \^as of good quality, it 
has been \\orked by a level at a very ear} period. The entrance 
to this level is seen on the south side of the bum, north from 
East Binny House, where there appear to have been several 
level pits. The strata, where here exposed, contained bands of 
ironstone. Coal has also been worked at a very early period 
to the north of Oatridge, near Ecclesmachen Burn, where a 
water-wheel, which was worked by the water of the burn, was 
used for pumping. On the side of the bum, above the old level 
pits at East Binny, the claj^stone of the Houston field is seen 
in a very thick bed. There is a bed of limestone lying about 200 
yards south from Binny Craig which has been \vorked at Broad- 
law ; it is 11 feet thick, and of a blackish colour. This is the con- 
tinuation of the bed of limestone w hich occurs at Dechmont, and dips 
to the south-east. In making a level for the purpose of carrying 
off the water from this lime quarry old coal workings were found. 

In the bed of the bum at Ecclesmachen, a bed of claystone 
occurs, in a semicircular form, l}ing up against the base of Tor- 
hill. On the side of the bum, a little above Ecclesmachen, there is 
black limestone dmping to the south-west; and on the south bank 
of the burn, at East Binny gate, beds of freestone and shale 
occur, dipping to the* west,* below greenstone. A little further 
ilown the burn, near Ecclesmachen manse, the strata dip to the 
ea«iL below a d}ke of greenstone ; this is the point where the East 
Binny basin terminates and the Pyotshall basin commences. 
There is an excellent freestone quariy at East Binny. Blocks 
are sometimes cut 17 tons in weight. The beds in the quariy dip 
west at an angle of 15°. There are 26 teet of good stone, 
above which there is a bed of hard sandstone 3 feet thick, and 
then sliale 31 feet, and surface-clay 9 feet. The upper seams of 
the working bed have a slig' tly grejish colour; the lower, and 
by far the greater part of it, is of a fine white colour. Isolated 
masses of freestone, of a very hard nature, and somewhat different 
from the rest of the stone, occur in different parts of the beds. 
These isolated ma-^ses are generally coated with mineral pitch 
of a vello wish-brown colour. The stone of this quarry is used 
for buildings in Edinburgh and Glasgow ; and, in consequence of 
its being of a beautiful close texture, it is much used for statues 
and ornamental carved work. The Scott Monument in Edin- 
burgh is built of this stone.' The Binny sandstone is cut off on 
the south by the trap-dyke which mns through Porkneuk farm, 
north from Houston, and which qrosses the bum at Dechmont 
toU. 

There is also another trap-dyke, which was previously men 
tioned, which cuts off the Houston basin at its south-eastern ex- 

IRANS. MABCH 1846. 8 R 
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tremifcy. This is the dyke which crosses the Houston basin a 
short way below the bridge on the Grlasgow road, where the 
strata of the Houston field are seen on edge- This dyke of trap 
is seen overlying the coal measures in a quarry at Uphall church ; 
this is the out-cropping of the basin of coal which lies between 
TTphall and Broxburn. In this quarry a remarkable effect is 
seen to be produced upon the strata where in contact with the 
greenstone. At the point of contact there is a bed of ironstone 
about 2 feet thick, which is highly indurated, and has gene- 
rally a reddish-brown burnt appearance, but in some places 
a greenish tinge. Below this band of ironstone, a bed of highly 
indurated slate-clay occurs 6 feet thick, and then a bed of blind 
coal 6 inches, then indurated claystone 6 feet, below which 
the coal of the Broxburn basin is found. This dyke, which is 
called the Uphall dyke, breaks up in a face, to the north-east 
of Uphall, rising towards the north-west. There is another dyke 
near Broxburn ; it is seen at the bridge where the Union Ganal 
crosses the burn, from which it extends towards the north, near 
^e east side of Pyotshall, and by Parkend to Hayseraigs, where 
it breaks up to the east. The Broxburn basin lies between these 
two dykes, and several small dykes run between them. The 
places where a number of pits have been in this basin may be 
traced on the farm of Pyotshall. These pits appear to have been 
worked by a level opening to the south, and the coal is seen 
cropping out a little to the west of the east dyke. Black-band 
ironstone has been lately found by Mr Geddes, mining-engineer, 
Edinburgh, lying on ibe surface, at the place where these pits 
have been, thus shewing the important fact, that this valuable 
mineral occurs in this district. A pit was some years ago sunk, 
and an engine erected, at Newbigging farm-house, where several 
pits had been worked at an early period, by a level which issued 
at Ecclesmachen Bum. The coal was not long worked at this 
engino-pit, as it was found to be close to the old wastes. Almost the 
whole of this coal is blind, in consequence of being so near the 
greenstone dykes. Coal can be traced east firom Broxburn ; and 
coal has at some former period been worked at HiUend, in thig 
neighbourhood, where there appear to have been tvro pits ; and 
also north-east from HiUend, where old pits are seen. The 
fiirthe^ point to the north-east at which coal has as yet been 
found in this county is at Priestsinch. 

Coal is at present w’orked at Priestsinch, but on a very limited 
^ale. The pit is 16 fathoms deep. This coal is precisely simi- 
lar to Houston coal. There is a band of clay ironstone, 6 inches 
thick, which lies above the coal, and is worked along with it. 

• exceUent opportunity for observing the nature of the strata 
m tms neighbourhood occurs in the deep cuttings on the Edin- 
burgh and Glasgow Eailway, between Linlithgow and the viaduct 
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which croisses the valley of Almond near Newliston, and in the 
tunnel through Winchburgh Hill. The strata in this line consist 
chiefly of very deep beds of shale, slate-clay, and claystone, and 
at some places of beds of limestone of considerable depth. One 
bed of sandstone, of excellent quality and well suited for the vari- 
ous purposes of building bridges, walls, fee., on the line, has been 
passed through a short way west from Orai^on Bridge ; and near 
Priestsinch beds of black sandstone of considerable depth are 
passed through. This black sandstone, which contains a large 
quantity of minute scales of mica, and which, when cut, is of a 
deep black colour, appears to be peculiar to this district. It is 
als6 found in a quarry at Binns. Two seams of coal have been 
crossed by the railway in the neighbourhood of Priestsinch ; one 
of these is 1 foot and the other 15 inches thick, but they are both 
very foul. Bands of ironstone, similar to those at Uphall, have 
also been passed through at the same place. That the beds 
shale and claystone in this district are of very gi’eat depth has 
been proved by the remarkable circumstance that strata consist- 
ing oi these substances alone have been passed through for many 
hundred }^ards south from Binns, although the cutting has been 
to the depth of 40 feet. A remarkable boulder of shell-limestone 
was found in the surface-clay at this place. The strata passed 
through in the tunnel at Winchburgh HiU consist of sandstone, 
shale, slateclay, and claystone, resting upon greenstone, of which 
lao hill is chiefly composed. The greenstone has been found 
chiefly towards the north and south ends of the tunnel. Some 
parts of it are excessively hard, and the overlying strata are in 
many places considerably indurated, and in some places, as to- 
wards the south end of the tunnel, the strata have a yellowish- 
red oehrey appearance. The tunnel is 1100 yards in length ; 
near the south end of it a thick bed of shale occurs, dipping to 
the west, below which there is a thick bed of limestone, having a 
crystalized burned appearance, from being in contact with trap. 
This bed of limestone overlies beds of sandstone, and there is a 
fault at the point of contact, the limestone being thrown up to 
the south. These beds of sandstone rest upon the trap at Niddry 
Castle ; and on the south side of this trap a bed of limestone has 
been found 2^ feet thick, which is combined with the trap, and 
rendered almost of the nature of porcelainite. To the south of 
this there is a deep bed of claystone conglomerate, and then beds 
of sandstone having a waved appearance, which extend to within 
a short way north from the viaduct. Limestone, apparently 
belonging to the bed which is crossed in the railway at Niddry 
Castle, has at one time been worked at Newliston, further to the 
east. There is albo an extensive freestone quarry at Humbie. 
The stone was used for building the viaduct at Broxburn. 
The strata dip to the north, but do not lie in regular beds. This 
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sandstone contains balls of ironstone, some of which are of a 
very large size, and contain a large quantity of pyrites. These 
balls vary much in size, and contain also a considerable quantity 
of sulphur, which is strongly exhaled when they are broken. 

In tracing the strata along the south-eastern limit of the county, 
in the bed of the Almond, from its junction with the Breich 
downwards, the coal measures, chiefly consisting of great beds of 
sandstone, are found dipping to the south-east, until reaching 
Almondell, where, a short way above the iron aqueduct, by which 
the feeder for the Union Canal is carried across the Almond, the 
strata are seen in the form of a semicircle facing the north, and 
nearly on edge in the bed of the river, and rising to a great 
height on the south bank, where the sandstone has a slightly 
reddish appearance, and is apparently considerably altered, as if 
from being in contact with trap. At Almondell Bridge the strata 
dip north-north-west at an angle of 20®. Opposite Almondell 
House the strata on the south bank of the river dip south-east, 
this being probably a part of the strata connected with the East 
Oalder limestone. Immediately below Eliston the strata are 
found in a very remarkable position, being bent over somewhat 
in the form of a double arch. A short way below this point the 
strat^ dip north-west ; and at the Almond aqueduct the bed of 
the river is entirely formed of a great bed of trap, which inclines 
sUghty towards the north-north-wesi. This bed of trap, which 
is compose J of greenstone, is siiroiounted by thick beds of slate- 
clay, which are slightly indurated at the point of contact. A few 
hundred yards below the aqueduct, a bed of greenstone, in the 
form of a dyke, crosses the river from north-west to south-east. 

Below this point little opportunity occurs for observing the 
nature of the rocks in the bed of the river until reaching Oraigie- 
hall, where the bed of the river, for some hundred yards, is formed 
ofgi*eenstone, between which and Cramond Bridge various strata, 
composed of shale and sandstone, oc 2 ur, dipping to the w’cst- The 
next point at which any rocks appear is in a freestone quarry at 
Craigieuull, where the strata dip to the north-east, below which the 
nature of the rocks ca- scarcely be traced, until reaching the 
village of Cramond, wrhere greenstone occurs on the west side of 
the ri\ er. 

In tracing^ the strata on the northern limit of the county along 
the side ot the Forth, between Borrowstownness coal-field 
north of the river Almond, they are found to consist 
chiefly of ^ds of sandstone and shale, dipping to the w^est, until 
reaching Hopetoun House, where they are crossed by beds of 
^*^^1 I occurs at Bridgeness Pier, at Carriden Church, and 
at Blackness Castle. There is a good freestone quarry on the 
shore at Camden ; and about 200 yards west from Blackness 
several beds of ironstone mixed with Cme occur imbedded in shale. 
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This ironstone is used at Blackness for the purpose of making 
Boman cement. And near the same place ironstone was at one 
time worked by the Oarron Iron Company. At Hopetoun House 
the strata are crossed by a bed of greenstone, immediately to 
the east of which there are a number of beds of limestone, shale, 
and slaty sandstone, which dip to the east. At Society there is 
a bed of limestone 6 feet thick, and between that place and 
South Queensferry the strata occur in a very irre^ar state 
along the shore, the direction of the dip of the strata varying 
from east to west and north every few j ards, and they are crossed 
by a bed of greenstone near Hopetoun Fishery. Limestone is 
worked by mining at Port Edgar. There are two mines, one 
running to the east and theotherto the south, each about250 yards 
in length. The seam varies from 6 to 9 feet, and dips to the north- 
east. It is a very dark-coloured limestone, and contains some 
iron in it, which makes it well suited for making cement and 
for the iron furnace. It consists of three beds, the upper 2 feet, 
the middle 2^ feet, and the under bed from 4 feet to 4 feet 3 inches. 
Thei'6 is a slight undulation in this limestone, and there is a 
dyke which runs through it from south-east to north-west. It 
is composed of sandstone conglomerate, w^hich is divided in the 
centre by a vein of spar containing lead ore. This dyke branches 
off into two, one branchrunning nearly south, and the principal one 
running nearly north. There is one slip varying from 6 inches to 2 
feet, which runs nearly in the same direction with the dyke. On 
the shore at the west end of Queensferry, two dykes, composed of 
limestone, are seen running in the direction of the strata, 
which consists of beds of sandstone which are bent over the top 
of these dykes, and rents or tears are seen in the strata running 
longitudinally on the top of the dykes. Limestone is worked at 
Newton in this neighbourhood. The bed, w’hich is 10 feet thick, is 
found in undulations or cups. Shale w^as quarried thirty or forty years 
ago near Port Edgar, for the purpose of making alum, of which 
it contains a large quantity, and it is supposed that, by means of 
the method ofmanufacturing this substance which is now generally 
adopted, this shale could be used with considerable advantage. 
The minerals in this neighbourhood contain also a large quantity 
of sulphur. There is a shme drain at Newton farm which has stood 
for upwards of forty years without requiring repair. There appears 
to be an upthrow in the strata at Port Edgar Pier which pro- 
bably cuts off Port Edgar limestone towards the east. Between 
South Queensferry and the foot of the Almond, the strata consist 
chiefly of beds of sandstone dipping to the weat. These are 
crossed by beds of trap at three diffeient places, the first of which 
occurs between Whitehouse Point and Hound Point, the second 
a little to the east of Langreen, and the third at the foot of the 
Almond. 
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Trafro6k$^ and Geological Character of the District Generally, 

Having thus given a detailed account of the mining opera- 
tions of the district^ and having endeavoured to trace out 
the connexion between the various strata in which they occur, 
we now come to consider the nature of the traprocks, their con- 
nexion with the coal measures, and the circumstances which 
have caused the stratified rocks to assume their present position. 

The traprocks of West Lothian consist of greenstone, felspar 
rocks, and basalt. The greenstone is composed^ of minute 
c^'stals of agate and felspar, but it is very varied in its composi- 
tion ; sometimes the crystals are of a larger size, where it assumes 
a syenitic structure, at other times it contains large crystals of 
felspar, when it assumes a porphyritic structure. It is some- 
times found in a regular or somewhat columnar form, at others 
of a rounded or globular form. The felspar rocks are of various 
kinds and varieties of composition, as in that of tufaceous and 
earthy felspar, more or less ciystalized, and sometimes assuming 
a somewhat amygdaloidal structure, containing balls of earthy 
matter of various sizes, and also bituminous matter ; and all of 
these rocks are more or less changed when in immediate con- 
tact with the stratified rocks. In such positions they not unfre- 
miently assume a structure approaching to that of serpentine. 
Basalt, the most highly vitrified variety of these rocks, occurs 
also, but to no great extent ; in some instances it is of a beauti- 
fulk columnar form, and in others in masses or beds. 

In a treatise such as the present, the object of which is to 
describe the minerals of a ceriain district and the peculiarities 
attending them, it is nearly imposable to avoid the introduction 
of speculative matter, as the observer, w'hen investigating these 
phenomena, cannot avoid the assumption of some theory which 
shall appear to account for them, and whilst endeavouring to 
communicate an account of them to others, unless he shall, at 
the same time, state the views which shall then have occurred 
to him, he must do so in an imperfect manner. Whilst treating, 
therefore, of the connexion betiveen the stratified and unstrati- 
fied rocks, some of our remarks vrill be combined with more 
speculative matter than the preceding part of this essay. 

The traprocks occur in the various forms of masses protrud- 
ing through the stratified rocks— of overlying masses of various 
extents — of dykes passing through the strata in directions nearly 
corresponding to the line of inclination, and of beds interstratified 
with them. In endeavouring to trace out the limits of thoseigneous 
rocks, considerable uncertainty must, of course, always occur, 
in consequence of the deep diluvial deposits which are generally 
superimposed on them ; but it will be seen from the coloured map 
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that these rocks chiefly occur in the central part of the county, 
and that the overlying and interstratified masses usually occur 
in lines extending mom north to south, which also is the general 
direction of the stratified rocks, and the effects produced upon 
them is very various. Whilst the strata in the south-western 
part of the county, where there are few traprocks, occur gene- 
rally in a regular order, and dipping to the north-west, those of the 
eastern part are found in a most irregular state, and dipping in 
all directions; and the coal-field at the western part of the 
county, which is in immediate contact vdth a great mass of trap, 
is found to have various beds of greenstone interstratified with 
it. The Bathgate coal-fields are bounded on the north-west by 
a large extent of trap, which extends from Shotts to Torphichen, 
where it joins the trap of the Torphichen Hills, and the coal found 
at Wallhouse is converted by it into blind coal. There is a line 
of trap which is seen at Breich Water, near Adiewell, in the 
county of Edinburgh. This is an overlying bed, and is next 
seen in the bed of the Almond at Blackburn, where it assumes 
the character of a serpentine, and is quarried for making the 
floors or sofoa*” of ovens, as it stands great heat. This rock 
occurs somewhat in beds, is of a greenish-black colour, and 
when exposed to the sun and the air it crumbles down to earth 
in a few months. The seams which run through it contain 
asbestic homblend, steatite, and crystals of calcareous spar. 
It is next seen a few hundred yards north from the village 
of Blackburn, where the upper part of it is composed of a 
felspar rock coloured with iron, the under part of it being 
similar to that found in the bed of the Almond. It next occurs 
at Bathgate, where it was found in a bore made in the lands of 
Inch, where it was similar to that at Blackburn. It also occurs 
in a quarry on the lands of Earkton, where it assumes a much 
harder nature, approaching to bas^t, and lies in beds dipping 
to the west at an angle of 45®, and is traversed by veins of grey 
asbestus at right angles to the dip. In the Bathgate Hillfl, 
which form the greater proportion of the traprocks of the dis- 
trict, various effects are produced by the contact of the stratified 
and unstratified rocks. The lower beds of the Bathgate coal- 
field are found reclining on the western extremity of them; 
and near Bathgate Academy the trap is found superimposed 
uponthem.^ Various isolated portions of coal strata are found 
to be contained in the great mass of the traprocks, as at Oathlaw, 
Kipps, &c. An account of the old coal worHngs in the latter 
place has already been given, in order to shew the remarkable 
position in which the coal was there found to occur in a locality 
thus in a manner surrounded by traprocks. An excellent 
opportunity of observing the effects produced by the contact of 
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the limestone with the traprocks occurs in the great post of 
limestone which runs through these hills, and in the various beds 
connected with it. 

The upper bed, which occurs at Lochcot, Bowden, and Oarri- 
ber, is found underlying the trap of Bowdenhill. This hill is 
composed of greenstone, which, to a considerable extent, assumes 
a columnar form. It is hard, and is quarried to a considerable 
extent. What appear to be the lowest beds connected with 
the great main post of limestone are those found in the old lime 
quarries at Kirkton, where the limestone is found in immediate 
contact with trap ; and a very remarkable effect is produced 
upon these stratified and unstra^ified rocks when in contact, 
which cannot be better described than it has been by Dr Hibbert, 
n a paper which was read before the Boyal Society of Edin- 
burgh in 1834, extracts from which have been published in Vol. 
xvi. No. 32, of the Edinburgh Philosophical Journal. 

It may be added that this limestone, on examination, lias been 
found to contain only a very small quantity of magnesia, which 
is very important in regard to agricultural pui-pobe*?, in conse- 
quence of its injurious effects upon \egetation when contained in 
large quantitie«t, as it is in some limestones ; and also that, in 
consequence of the large quantity of siliceous matter contained in 
this limestone, it requires to haie only a very small quantity of 
sand ad<led to it in order to fit it for bulling purposes. L>ing 
above this quany there is a bed of trap, ly ing abo\ e which, a little 
further west, is Kiikton west quarry*, in which the trap is also 
found superimposed upon the Imestone, and where a somewhat 
similar effect is produced. 

This lime-rock wa& referred to by Dr Hibbert, in support of 
the opinion entertained by him that some of the lower beds of 
the carboniferous limestone of the Lothians belong to a fresh- 
water deposit. But this bed is one which, from local peculi- 
arities, is rendered very unsuitable for being referred to as 
affording an opportunity of judging of the merits of a question 
such as this, from the circumstance that, as must appear from the 
very correct account of the phenomena attending it which have 
been referred to, the composition of that rock has been so much 
altered as almost entirely to exclude the possibility of judging as 
to what wus the nature of its original composition. But in so 
far as we ha've been able to judge, from a careful examination of 
this locality*, it does not appear that there are any substantial 
grounds for coming to the conclusion that this limestone deposit 
was formed under circumstances differing from those under which 
the other beds of limestone of the district, and the coal formation 
generally^, have been formed ; and in this opinion we have been 
strengthened by the fact of having found marine shells in a speci- 
men composed almost entirely of ironstone obtained from this 
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quany ; and also from the circumstance of marine shells being 
found in a bed of shale which occurs immediately above this lime- 
stone, and that a bed of encrinal limestone occurs a short way 
above this bed, and intervenes between it and another bed of 
limestone, which occurs in an old lime quarry farther west, where 
the limestone is in a position similar to that already described. 

At PeterhQl quarry the angle of inclination of the limestone is 
considerably increased near the crop, where it apparently ap- 
proaches the trap, and is considerably altered. The trap passes 
through the limestone in the direction of the dip at South Gate- 
shiels quarrj’, in the form of a dyke of earthy felspar, in some 

5 arts highly indurated and of an ochrey appearance. Similar 
ykesalso traverse North Gateshiels quarry near Mounteerie; and 
a dyke also passes through the limestone in the old quarry near 
Silvermine ; and towards the north end of North Silvermine lime 
quarry, the limestone, which is naturally of a bluish-grey colour, 
is highly indurated and of a reddish colour, apparently in conse- 
quence of its being near a trap-dyke, which crosses the north end 
of it- On the road-side, immediately north from this, copper ore 
is said at one time to have been worked, in what appears, from 
the fragments found near the place, to have been a vein of barytes 
or heavy spar. After passing this point, the great main post 
has been quarried in a direct line, until it is again found at 
Bonnie and Hillhouse ; but limestone occurs at Tartravens, a 
considerable way east from this, and at Wardlaw, west from it. 
The limestone at Wardlaw is found in a remarkable position, 
being surrounded on all sides by trap. At Hillhouse, beau- 
tiful basaltic columns are found overlying the limestone, and a 
large dyke, similar to those which have been described as occur- 
ring at other quarries, passes through it, and considerably alters 
the limestone near it. 

In connexion with the strata which occur in the eastern part 
of the county there are isolated portions of coal among the trap 
rocks of the Bathgate Hills at Ochiltree, West Binny, &:c. 
The highest points connected with these hills are Caimnaple, 
906 feet above the level of the sea, Cockleam Hill, 866 feet above 
the level of the sea, and Bow^den Hill, a little lower, which are 
towards the western end of the range. There is a line of high 
ground between Linlithgow and Borrowstownness which is com- 
posed of trap, and a number of trap beds, intervening between 
the stratified rocks, are found at various points between the foot 
of Avon Water and Queensferry, and which are found numerously 
interstratified with the Borrowstownness coal-field. These beds 
appear to be very similar to those mentioned by Mr Landale, in 
his account of the geology of the East of Fife coal-field, as occur- 
ring near Kinghom, and which were, as stated by him, “the 
great stronghold of the Neptunists.’’ 
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On ihe road-side, near Borrowstownness, a bed of trap is seen 
traversing the strata, and affords an excellent opportunity of 
observing the peculiar effects caused by the contact of the trap 
mth sandstone in this coal-field, and occurs thus, from the sur- 
face downwards : first, sandstone, just cropping out, and about 
3 feet thick ; then shale 6 feet ; then trap 20 feet. The upper 
part of this bed is composed of tufaceous rock of a reddish-brown 
colour and amygdaloidal structures containing crystals of quartz 
or chalcedony. The lower part of it is composed of greenstone, 
haidng the character of a serpentine, in large rounded masses, 
which are coated with a thinlayer of chalcedony, which also occurs 
in veins and is full of cells. The lower part of the bed is a rock of 
that nature which has the local name of “ Lakestone,'^ and is used 
for the purpose of making oven “ soles,” as it stands great heat 
better than any other stone. Below thh there is a bed of tufa- 
ceous rock about 2 feet thick, in thin layers, which contains a 
seam of sandstone 4 inches thick, which is termed the millstone- 
band or bastard-band. This bed has a slightly reddish tinge, is 
excessively hard, and contains, like the upper part of the trap, 
small crystals of quartz, and in many respects resembles the 
sandstone where in contact with the greenstone at Salisbury 
Craigs, the effect produced being, though on a small scale, 
remar^bly mmilar. Below this bed of trap and sandstone, a 
compact bra of sandstone occurs. The trap, where in contact 
with it, having a brown and contorted appearance. It is certainly 
a remarkable circumstance that, notwithstanding these beds of 
trap are inti^tely connected and interstratifira with the coal 
measures, no injurious effect on the coal of this field appears to 
have been caus^ by them, and that no blind coal has been found, 
notwithstanding the indurating effect which is seen to be pro- 
duced upon the strata in cont^t with these beds as seen at 
Borrowstownness distillery. 

The trap of the Bathgate Hills rises to a considerable height 
at the Bierarton Hills ; and at the eastern extremity of the Bath- 
gate Hills^ at Binny Graig, the trap breaks up to the west in a 
very remarkable manner. This hill is 711 feet above the level of 
the sea ;* and connected with the trap of thesehills is that of Dech- 
mont Law, which is 686 feet above the level of the sea, and of Tor- 
hffl, of small extent. In regard to the connexion of the traprock 
with the coal measures to the east of this point, little can be 
added to what has already been stated, as to the manner in which 
the minerals occur in that part of the country, the coal measures 
being there so much broken up and intermingled with these 

* These hdghts are stated hy Mr Knoz in bis map of the baean of the Forth, and 
axe Terj oozieeL We zneasiued sevezal of them by the barometer. 
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igneous rocks ; and, as it is only by tracing the strata in the beds 
of the river Almond and on the sea-shore that their position can 
be examined towards this extremity of the county, where it 
becomes very narrow, and is almost entirely composed of trap- 
rocks, which occupy the middle of it, and rise into eminences of 
no great height at Craigton Hill, Graigy Hill, Mens HUl, &c. 

On the banks of the canal, a short way south from Winchburgh 
Bridge, a number of wavings occur in beds of sandstone, and a 
trap-dyke is seen traversing these beds and altering the posi- 
tion of the strata, as seen on the west side of the canal. This 
dyke, as pointed out by Mr Cunningham in his essay on the geo- 
logy of the Lothians, breaks, on the east bank of the canal, into 
two, at its upper extremiiy, where slate intervenes, and where it 
throws the sandstone beds on each side into nearly a vertical 
position ; and in a quarry on the road-side near Murrayhall, as 
also pointed out by Mr Cunningham, beds of sandstone highly 
indurated are seen at right angles to their inclination. 

The only other place towards the eastern extremity of the 
county where a local peculiarity in any way remarkable has been 
observed to occur is at Hound Point, in the parish of Dalmeny, 
where the lower part of a large greenstone dyke is found in con- 
tact with a bed of slate-clay, below which there is a bed of felspar 
overlying sandstone ; the sandstone is at some parts enveloped in 
the felspar, and the bed of slate-clay, which contains a good deal 
of iron, is highly indurated, and a good deal broken up by small 
fissures at right angles to the bed. 

The conclusion to be drawn from the facts here stated as to 
the circumstances attending the original formation of these 
stratified and unstratified rocks are, that after these rocks had 
been deposited, some great convulsion of nature had destroyed 
their regular arrangement, partly by the influence of the igneous 
rocks connected with them, and upon which they appear to have 
been superimposed; and that after this great convulsion the 
whole mass of these stratified and unstratified rocks have been 
subjected to the influence of powerful currents of water, which 
have passed over them apparently in a direction running from 
east to west. But whether we are to hold that all the circumstances 
connected with the position of these rocks, and the deposits 
superimposed upon them, are to be accounted for to the full 
extent by the causes to which they have been attributed by 
many geologists, may perhaps be considered as in some degree 
doubtful ; for it is certainly, at least, a phenomenon somewhat re- 
markable, if all the variety of occurrences which are observed in 
connexion with aqueous and igneous rocks, are to be attributed 
entirely, or nearly so, to an irruptive or upward movement ; for if 
we are to hold this to be the case, then we most also hold that this 
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irruptive movement has not only been exerted in a local manner, 
and at certain great central points, but also by breaking through 
the strata in long lines of irruptive movement, rising t&ough the 
numerous rents and fissures thereby created, whilst it appears 
that these occurrences may be accounted for apparently with 
more simplicity, and, therefore, with not less probability, by 
the supposition that the present relative position of these 
aqueous and igneous rocks has been caused by the submersion 
of tihe former amongst the latter when in a fluid state, when the 
supposed convulsion had taken place, which would readily ao- 
count for the circumstance of igneous rocks being found in lines 
running in the same direction as the strata, and sometimes flow- 
ing over them. But it is not to be supposed that we therefore hold 
the various occurrences connected with these strata have arisen 
entirely from subsiding, but that many of them seem very mark- 
edly to indicate that such has been their origin, whilst, un- 
doubtedly, certain points do occur where the irruptive power may 
have been exerted ; and this, at the same time, fully concurs 
with the circumstance that the general direction of the faults in 
these strata is in a line with their inclination, and is, indeed, 
strongly supported by the evident tendency to assume the form 
of basins, wmch these strata have 'when in immediate contact 
with traprocks, and also from the waving and warped posi- 
tion in which they are often found, arising from the flexible 
nature of these beds, probably increased by their being. in con- 
tact with igneous rocks in a state of fusion, which would also 
account for the faults being invariably of unfathomable depth, 
as the bending of the strata would, of course, cause these rents 
or fissures to originate at the bottom of the strata. 

It certainly appears that the strata of this district, in assum- 
ing their present position, have been most materially affected by 
causes apart from those arising from the influence of igneous rocks. 
Indeed, it is quite apparent that in those parts of the district where 
the stratified rocks chiefly occur, the effect produced upon the 
strat^ by irruptive movement, has been comparatively trifling. On 
examining the general position of the stratified rocks, we find that 
they occupy chiefly the large low-iying tract or valley, extending 
from north to south from the high ground in the centre of West 
Lothian to the Pentland range of hills. Towards the eastern 
part of tins district they occupy a comparatively level position ; 
but towards the west they rise to a considerable height at Long- 
ridge and the FaJla Hills, (See Plate V. sec. No. 3,) to the north 
of which they occupy the still higher ground at Woodumir, 
Muldron, and Wilsontown. It does not appear that the cir- 
cumstance of their occupying these elevated positions, and to so 
great an extent, can be attributed to the influence of igneous 
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rocks, as none occur within a considerable distance. Nor does it 
seem to be attributable to lateral pressure. The high ground at 
Woodmuir, Wilsontown, &;c., extends from east to T^est, in a 
line fully as high as any part of the neighbouring country — 
Woodmuir being more than 1000 feet above the level of the 
sea — ^and there is no particular circumstance to distinguish the 
strata there or at Falla Hills and Lon^idge from those of other 
parts of the district. The Shotts minerals, as was previously 
stated, occur somewhat in the form of a basin, and the Fauldhouse 
minerals, which lie below them, dip north-west at a very small 
angle, and at the bottom of the series to which they belong. The 
Wilsontown, Woodmuir, and Longford minerals, which are the 
next in order, and the other minerals in the low ground east- 
ward, dip in the same general direction, which is also that in 
w'hich the faidts point, and do so independently of any igneous 
rocks whatever. It seems out of the question to attribute a 
general elevation, such as this, to lateral pressure. 

On examining ihe position of the strata where in more im- 
mediate contact with the traprocks, we do not find that the 
strata are upraised all round these rocks, but only where they 
run parallel to them, as at the east and west ends of the Bath- 
gate Hills ; but when they come in contact with them in the line 
of their direction, that is, in their longitudinal line of bearings, 
as on the north and south sides of these hills, they are scarcely 
perceptibly affected. Undoubtedly the coal measures, where 
in contact with the trap at the eastern part of the county, are 
found much broken up ; but the strata on either side of it re- 
tain their usual direction, the dip sometimes changing from 
north-west to south-east. The strata also in many instances 
retain their usual direction even w’hen included amongst the 
great mass of the traprocks, as in the ease of the great main 
post of carboniferous limestone which crosses diagonaUy through 
the Bathgate Hills from south-west to north-east, and the coal 
at Cathlaw and at Kipps. Nor does there appear to be any 
reas n w’hy many, and, indeed, most of the circumstances ob- 
served in regard to their contact, may not be accounted for as 
satifefactorily by the supposition of the strata having subsided 
as by any other hypothesis, or why many of the circumstances 
connected with these igneous rocks themselves may not have 
arisen from a similar cause. That the unstratified rocks are 
of igneous origin there can now be no doubt in the mind of any 
one at all conversant with the subject ; but, at the same time, 
they may owe their elevation, in a considerable degree, to the 
force created by the general sinking of the stratified among the 
unstratified rocks, when the latter were either totally or partly in a 
state of fusion. Indeed there are a number of circumstances 
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connected with this district which give the strongest proof of 
the important effect produced by ihe sinking of the strata— as 
the trap-d}ke which crosses the lower ground, forming the 
valleys of the Breach and Almond, and scarcely rising above the 
surface — ^the trap being found interstratified with the coal 
measures at Borrowstownness, plainly injected by the strata sink- 
ing down among the melted mass of trap beneath ; and the cir- 
cumstance of the direction of the dip of the strata being changed 
froin north-west to south-east in a Une crossing the Almond and 
Breich near their junction — b, locality totally unconnected with 
traprocks — ^a change which subsiding could alone have caused. 

If any conclusion whatever can be drawn from the direction of 
the faults in the strata of this district, it is this, that their pre- 
vailing direction is in a line with the dip and rise of the strata, 
and that their direction appears to depend upon no other circum- 
stance. If their formation were attributable to the irruption of 
the trap hill^ it is evident that they would originate at, and run 
from, the point where the force was exerted, but their prevailing 
direction is not towards the trap hills. Thus, near the west end 
of the county at Boarbachlaw, and on the south of Colinsheil, 
the faults run in various directions, usually towards the dip, which 
is there changed towards the north-east, and do not generally 
]^int towards the trap near them on the north-west. The large 
fault which runs on the north side of Boghead and Hardhill 
collieries does not point towards the Bathgate Hills, which are 
at no great distance, but towards the north-west, L e, nearly 
parallel to them at their nearest point. In the Borrowstownness 
coal-field, which is quite in contact with the trap of the high 
ground between Borrowstownness and Linlithgow, the strata are 
not inclined towards the trap, but nearly at right angles to it, 
and the faults run in the line of the dip. But, on the contraiy, 
as appears from the direction of the level of the Grrange old 
engine-pit, the strata seem to rise towards the north, that is, 
towards the river Forth, where there are apparently no trap- 
rocks, and near t!^t place there are faults running towards the 
north, plainly mdicating a sinking of the strata on the side of 
the field far&est from the great body of the traprocks. The 
faults in the strata at Faulcmouse, ma}^ indeed, be said to point, 
in some degree, towards the trap near Shotts kirk, which is at a 
considerable distance, but the great faults in the Shotts field do 
not point towards it. 

It does not appear that any special inference can be drawn from 
the circumstance of the faults being generally up or down to one 
side more than another, as that may, it would seem, be attributed 
either to an upward or downward motion, or to a combination of 
both. Itsometimes, thonghnot invariably, happensthatthefaults in 
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this district are up or down on the side towards which the sur? 
face of the country ascends or descends, as at Borrowstownness 
coal-field, where the surface descends towards the river Forth 
on the north, and the faults are chiefly down to that side ; and, as 
was previously stated with regard to that coal-field, where there 
is a change on the surface, it is usually also perceived below, as 
at the rise of the ground immediately to the south of Borrows- 
townness, where the dip increases from 1 foot in 8 to 1 in 5. 
But such is not the general rule with regard to the faults in the 
strata in the other parts of the district, for the reverse is rather 
the case in some instances, at Bonhar and Fauldhouse. They» 
in general, vary indiscriminately on one side or the other, and, in 
one remarkable instance, at Einglass, a large fault, which towards 
the dip is down to the south, becomes down to the north towards 
the rise. 

It is certainly a remarkable circumstance with regard to the 
strata of the coal formation of the Lothians and of Fifeshire, 
that they almost invariably extend longitudinally from north- 
east to south-west, and that, as appears from the published 
accounts of these strata, the general direction of the faults in 
them is from south-east to north-west. Thus, it will be observed 
from Mr Milners excellent and comprehensive memoir on the Mid- 
Lothian and East Lothian coal-fimds, that the faidts run from 
south-east to north-west. Mr Laud^e, in his excellent Beport 
on the East of Fife coal-field, states that, ‘‘ While they (the 
faults) exhibit waving lines and cross shoots, they have afl a 
general line of bearing, and a degree of parallelism. On the west 
side of the basin they point usually to the Bass Rook and on 
the east to the Island of May.” Thus assuming a similar direc- 
tion, though more directly from east to west; and, it appears 
from the very correct report on the Dunfermline coal-field, by tibe 
Rev. Mr Chalmers, that, although the direction of the dip of the 
strata in that coal-field varies considerably, the general direction 
of the faults is from south-east to north-west. It may also be 
remarked with regard to the districts now alluded to, that wheie 
there is a general inclination of the country on the opposite sides 
of the Forth, as at the Mid-Lothian and Eiast Lothian coal-field, 
and the East of Fife coal-field, and the Borrowstownness and 
Dunfermline coal-fields, the faults are chiefly down on the sides 
nearest the south, a circumstance which may be attributed with 
apparently as much justice to the sinking down of the interme- 
diate space as to a general rising of the country around. Mr 
Landale attributes the position of the stratified rocks in the 
east of Fife in a considerable degree to the traprocks of that 
district ; and Mr Milne states some highly interesting views 
regarding the circumstances by which the stratified rocks of Mid- 
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Lothian and East Lothian may have been affected, which he 
attributes to the combined effects of the uprising or outbursting 
of the igneous rocks, the lateral pressure thereby produced, and 
the sinking of the strata in consequence of the hoUow produced 
below them. While I am fully aware of the value of these 
views, and of the important effects which may have arisen from 
such causes, I certainly consider that the preponderating effect 
has been produced by a general sinking of the strata. 

With regard to the effect produced by the currents by which 
the diluvial deposits have been formed, although these have un* 
doubtedly been extensive and powerful, still it does not appear 
that in this district very important effects have been caused by 
them upon the subjacent rocks, although certainly sufficient to 
shew the direction of these currents, as the traprocks in many 
instances breaking up to the west, and shewing lines of groovings 
along the top of their mural faces, as at Hiccarton Hills, Binny 
Craig, &c. But this is by no means of universal occurrence, as, 
in many instances, the hiUs have a regular and rounded appear- 
ance, and are surrounded on all sides by diluvial deposits of con- 
siderable depth. 

The general position of the coal-fields and other minerals in 
the county will be seen from the general sections and the sec- 
tion of Borrowstownness coal-field lodged with this essay. The 
general sections are intended to be as nearly as possible on 
the scale of the county map, and shew the general contours 
of the hills in or near the lines through which they are taken.* 

It is very difficult to form even an approximation to the 
amount of coal, ironstone, and other valuable minerals existing 
in this county. That there is a vast amount of these minerals 
still existing in it is undoubted. It may, therefore, be viewed as 
a mineral district of ^e^y considerable importance. And more 
especially if it shall be opened up by the railwajs which are con- 
templated — ^namely, the Shott^s and Wilsontown Ilailway — ^to 
Breich toll ; branches from one of the principal railways to the 
south of the Bathgate Hills ; and the railway from Edinburgh to 
London, which it is proposed shall be brought to the north of 
the Pentland Hills towards Garnwath. The ironstone is very 
abundant, and might be used to great advantage, not only by 
means of the adjacent coal and limestone, but also by being 
carried to a distance to be manufactured elsewhere. 

^ Considerable attention has been paid to the topography of the 
district, ^ and the map used by the directions of the Highland 
and Agricnltural So ciety has been generally found correct. There 

* A nnmber of plans of the principal mines, sections and journals of strata, and 
aeetiona of speeiaT localities, &c., have accompanied this essay, hut ivh!<^ our space 
will not admit oi. — ^En. c a, r 
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are several instances in which new roads, alterations in the line of 
roads, and recent buildings, are not shewn, but the greater part 
of these have probably been made since the survey for the map 
took place. There are also a few errors as to the names of places, 
as Aiichen Bard for Auchen Hard, Birkenhead for Boghead, 
Mound Point for Hound Point, &c., but these are of very tri- 
fling importance. There is a map by Forest, which is on a 'much 
larger scale, and exceedingly correct, but not of very recent 
date. 

There is one subject of a very interesting nature, of which 
nothing has as yet been said in this essay — namely, the organic 
remains which occur in the various strata. There are an im- 
mense variety of fossil organic remains contained inthestiata 
of this district, some of which belong to very rare species- But 
it has been totally out of my power to devote to it by any means 
so much attention as it undoubtedly deserves ; for it is, indeed, 
sufiicient to form a study by itself, and requires a considerable 
space of time before a collection of specimens can be made in 
the course of the quarrjing and mining operations. 

The organic remains of this district chiefly occur in sandstone, 
shale, slate-clay, limestone, and ironstone. Vegetable remains 
occur chiefly in the sandstone, and are, so far as 1 have yet 
found, of rather rare occurrence in limestone. The vegetable 
remains found in sandstone are usually composed of very finely 
grained sandstone, coated with a smidl portion of coaly matter ; 
and when impressions only occur, they are composed of coaly 
matter alone ; and in some instances an impure sort of iron is 
found coating the sandstone, and apparently supplying the place 
of the coaly matter. Shells abound in shale and slate-clay, in 
which they are often found in a state of great perfection- But 
in the softer varieties of slate-clay they are generally veiy fragile, 
or mere impressions. The fossils in the carboniferous hmestone 
of this district occur in immense quantity, and in a very perfect 
state. 


ON THE RADICAL EXCRETION OF PLANTS. 

By Alfead Gydb, Esq., M.B.C.S.E., Painsmclc. 

[ Premium — ^Twenty Sovereigns.] 

At the present time, some of our most celebrated vegetable 
physiologists differ in opinion with respect to the offices pei>- 
formed by the roots of plants. Independently of the ordinaiy 
functions of the roots, viz., the absorption of water and saline 

TRANS. ^MARCH i846. ^ S 
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matters from the soil, some physiologists, and with them the 
late celebrated Professor of Botany, M. de Candolle, believe that 
plants possess the property of excreting, by their roots sub- 
stances which are formed in their texture, and which, if retained 
in them, would be injurious to their healthy growth and develope- 
ment ; this excreted matter is also supposed by them to exert a 
poisonous influence when absorbed by plants of the same order 
as those from which the excretions were discharged ; but that, 
when plants of a different order are grown in succession, the 
matter excreted by the roots of one plant becomes a source of 
food to the following. 

Hence, they believe, arises the degeneration in <piantity and 
quality of any crop when cultivated for several years in succession 
on the same land ; and hence, also, they explain the cause of the 
luxuriance of crops wrhen plants belonging to different natural 
orders are cultivated in succession, as in planting wheat after 
clover, supposing the excretions from the clo^e^ roots to be con- 
ducive to the growth of the wheat plant. 

M. de Candolle, vrith whom this theory first had its origin, 
conceived it probable that plants excreted matter from their 
roots, from M. Brugman's having observ ed drops of liquid exude 
from the roots of some plants which he had placed in diy sand, 
and also from the knowledge that the roots of some classes of 
plants give off a powerful odour wien exposed — of such are the 
euphorbias and mimosas. These facts, witksome others, led him 
to form his theory of the rotation of crops, which he promul- 
gated in his lectures and in his ‘‘ Vegetable Physiology.”* He 
believes that every plant, in ejecting an the moisture that extends 
to the roots, cannot fail to eject also such particles as do not con- 
tribute to nourishment. Thus, when the sap has been spread by 
circulation thoughout the vegetable, elaborated and deprived of 
a great quantity of water by the leaves, and then redescending, 
has furnished to the organs all the nourishment it contained, 
there must be a residence of particles which cannot assimilate 
with the vegetable, being improper for its nourishment. M. de 
Candolle asserts that these particles, after having traversed the 
whole system without alteration, return to the earth by the roots, 
and thus render it less proper to sustain a second crop of the 
same family of vegetables, by accumulating soluble substances 
they cannot assimilate with it.” In like manner he observes “that 
no animal whatever can be sustained by its own excrement ” 
These opinions of M. de Candolle recehed a degree of confirma- 
tion from the experiments on the roots of plants made by M. 
Macaire, who, after removing plants from the soil and well wash- 


* Published in 1827. 
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ing their roots,* placed them in vials containing rain water, and 
after a time he observed that the water contained evidence of 
exudation from them. He states that vigorous plants of Chan- 
driUa muralis^ when their roots are placed in water, vegetate 
and bloom freely. Some of these plants, therefore, were selected 
by him for experiment^ removed from the soil, and their roots 
placed in water, the plants being replaced by fresh ones every 
two days. After eight days the water in which these plants 
vegetated had acquired a yellow tint and strong odour, which 
much resembled that of opium ; it had also a bitW and rather 
pungent taste — ^when added to solution of acetate and sub- 
acetate of lead, it precipitated in small brown flakes ; a solution 
of gelatine was rendered turbid by it ; and, when a portion of the 
water was evaporated, a brown reddish colouring matter w'as 
deposited. Similar experiments were made with other plants, 
and with nearly the same results. He also endeavoured to 
ascertain at what period of the day or night excretion was most 
abundantly given off by plants. To attain this information, he 
placed the roots of kidney-bean plants in water, contained in one 
vessel during the day, and removed them into another vessel 
containing water during the night, and he observed that the 

G reatest quantity of excretion occurred during the day-time. 

lants were also made to take up by their roots saline and 
metallic salts in solution in water ; after a given time they were 
removed, well washed, and were placed in pure water, which, at 
the expiration of two days, was examined and found to contain 
traces of the salts previously absorbed. From these and similar 
experiments he concludes “that most vegetables exude, by their 
roots, substances injmious to vegetation ; 2dly, That the nature 
of these substances varies according to the families of the vege- 
tables that produce them; 3dly, That some, being pungent and 
resinous, may hurt, and others, being sweet and gummy, may 
contribute to the nourishment of other vegetables ; Ithly, That 
these facts tend to confirm the theory of the rotation of crops sug- 
gested ly M, de GandolleT" These statements of M. Macaire 
have been met by counter-statements by M. Braconnot, who 
admits the existence of organic matter in water in which the 
roots of some plants are immersed, but attributes it to rupture 
of their roots, it being very difficult to remove them from the 
soil without injury. He also washed the soil in which the poppy 
and some other plants had grown for several successive years, 
but, besides a solution of saline and earthy matters, he only 
obtained traces of organic matter, and concludes that, “ if organic 
excretions really take place in the natural state of the plant, 
they are, as yet, so obscure and little known as to justify the 
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presumption that some other explanation must be given of the 
general system of rotation.’’ 

Other physiologists altogether deny the power of excretion by 
the roots, and ^ith these are M. Mirbel, who, in speaking of the 
theory of the excretion of plants, says *‘that such excretions 
he (Id. de Oandolle) supposes to be emanations from the roots — 
the remains of those juices which the earth and air conjointly 
supply, and upon which in reality the plant exists. But against 
even the very fact mentioned by De CbndoJIe, in confirmation of 
his opinion, that opium, strewed upon the ground, kills plants. 
and renders the soil henceforth unproductive, we may quote the 
much more apposite fact, that trees (why not, therefore, a fortiori 
corn and grasses) grow and Sourish for entire centuries in the 
midst of excretions from their roots.” — “ Plants require other 
elements for their support besides those of assimilation, and 
never thrive without them; for instance, there is silex in the 
cane, and there is lime in certain plants whose organization could 
not be complete without it. The quantity of any such ingredient 
in a plant is generally veiy small ; but the necessity for it may 
be presumed absolute. Plants cannot be constituted unless afi 
they require be furnished to them ; and, indeed, the same obser- 
vation will apply to animals : — Deprive a hen of lime, and her egg 
will have no shell — deprive animals of salt, and you will rum 
their powers of digestion.” With such conflicting opinions, pro- 
mulgated by men of such celebrity as M. de Candolle and M. 
Mirbel, and the influence which clear and definite information on 
this subject must exert on the establishment of a correct theory 
of the rotation of crops, it becomes a matter of importance 
that the subject be fully and fairly investigated, and that the 
true functions of the roots of plants be clearly defined. Impressed 
with this idea, the author, in the year 1842, first commenced the 
investigation of this interesting subject, and his experiments have 
been continued to the present time ; the mode of conducting the 
experiments, and the results which he has arrived at, he now 
begs leave to subnut to tbe Highland and Agricultural Society 
of Scotland for their consideration. 

Is/, The inquiry or questions which suggested themselves were 
as follows: — ^Do plant^ or do they not, during their healthy 
growth, excrete matter from their roots ? 

If they excrete, is the matter excreted organic or is it inor- 
ganic! 

If organic,^ of what does it consist I 

If inorganic, what is its composition ! 

Does the matter excreted by different classes of plants pos- 
sess properties peculiar to each class! 
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If SO, what is the peculiar property of each ? 

Is it identical with the sap of the plant, or does it differ t 

What is the physiologic action of the roots of plants by 
which excretion takes place ! 

Have plants the power of excreting, by their roots, substances 
previously absorbed, and which are noxious to them ! 

Will germination occur, and the growth of plants proceed, 
after the seeds have been impregnated with noxious matters ? 

Will seeds germinate and grow in poisoned soils ? 

Why do plants refuse to grow on some soils, while they grow 
freely on others? 

From the difficulty and uncertainty of removing the roots of 
plants from the soil, when grown under ordinary circumstances, 
without injur}" to the extremities of their fibres, it was found 
necessary to have recourse to such a mode of growing them that 
they could ha\e their roots freed from the soil, at any period of 
their growth, without sustaining injury — ^this object was attained 
by growing plants in the following manner : — 

1^, In garden soil placed in pots, and plunged in the earth. 

2rf, In pots filled with siliceous sand, the growth of the plants 
being promoted by waterings with weak liquid manure, i. a., 
dunghill drainings mixed with water, and allowed to become 
clear before using it. 

3^, In pots filled with siliceous sand, which had been repeatedly 
washed with boiling water. 

In pots filled with damp moss. 

5th^ In pots filled with coarsely powdered charcoal 

The plants thus grown were wheat, barley, oats, rye, beans, 
pease, vetches, kidney-beans, (two varieties,) cabbages, mustard, 
and turnips. 

In order to answer the 1st inquiry, “ Do plants, or do they 
not, during their healthy growth, excrete matter from their 
roots?"' — ^plants of the above kinds were operated upon at 
different periods of their growth. The experiments were con- 
ducted in the following manner : — The roots of the plants, after 
being removed from the pots in which they had grown, were 
thoroughly washed by the action of a gentle stream of water, 
and after being carefully dried on folds of filtering paper, were 
placed in glasses containing dibtiUed water, which had been 
exposed to the atmosphere for some days. In this situation the 
roots were carefully excluded from the light, and kept at as 
uniform a temperature of about 55® as practicable, the green 
portions of the plant being fully exposed to the action of light 
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and air, the 'water in the vessels being renewed as it diminish- 
ed, from absorption by the plant and evaporation from the sur- 
face. 
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Table II. — Experiments on the Order GramincB. 
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From the above experiments it will be seen that the roots of 
plants impart to water a portion of soluble matter or excretion, 
and that tliis excretion appears to be yielded in greater abund- 
ance bv plants having large and spongy extremities to their roots, 
as beans, than by those plants possessed of fine thread-like extre- 
mities, as is the ease with wheat or cabbages. It will ^so be 
observed that, in some instances, the water has acquired an 
odour which is separable on the application of heat, and may be 
distilled over when the water is placed in a retort ; the plants 
livhich impart odour to water, as the bean and cabbage, are also 
characterized by emitting a similar odour from their leaves. 
Plants when in bloom w’ere observed to emit a larger portion of 
excretion than when young or when ripening their seeds ; but 
the amount of excretion obtained, even when many plants were 
operated upon, wras very trifling, seldom being more than a grain 
in weight when dry. 

Of the excretion obtained from the leguminous plants, a por- 
tion became insoluble during the evaporation of the water. This 
result was not observed with any other orders of plants operated 
on. The matter rendered insoluble by heat was of a brown 
colour, and precipitated in flakes from the water; whendiy, 
it was found to be insoluble in water, but soluble in weak 
caustic alkalis, yielding a solution of a brown colour, from W'hich 
it was ag?un precipitated on the addition of an acid. The portion 
which ibtill remained soluble in water yielded a white precipitate 
w'ith acetate of had — brown with nitrate of silver — and was ren- 
dered turbid on the addition of alcohol : it evidently contained 
gum or mueila|:e. When a portion of the excreted matter was 
heated on platinum foil, it carbonized and emitted the odour of 
burning gi'ain, and, when strongly heated, to burn off tho organic 
portion, a trace of inorganic matter was left on the foil. In 
order to atcertain the character of this inorganic matter, the ex- 
cretion from a number of plants was collected and heated in a 
small platinum dish, until the whole of the organic matter was 
burned off ; tlie inorganic matter was then moistened with a few 
drops of distilled water, w^hich dissolved a portion of it. The 
solution was found to produce an alkaline reaction when applied 
to litmus paper, first slightly reddened by a very dilute acid. 
The insoluble portion left on the foil, when touched with a glass 
rod dipped in dilute hydrochloric acid, was immediately dissolved 
w ith the escape of minute bubbles of carbonic acid gas. This solu- 
tion was divided into two portions on slips of glass, and to one 
was added a drop of chloride of barium, when the presence of a 
sulphate was indicated by a white cloud of sulphate of barium. 
To the other a drop of ammonia was added, and then a drop of 
oxalate of ammonia, when the presence of lime was indicated. 
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Similar experiments were made on excretion from plants of the 
order Graminw and CrucifeircB^ and in each a portion of inorganic 
matter was found ; the results of the examination being nearly 
similar to those on the excretion from plants of the order Legu- 
oainosoB. 

In order to ascertain if the soil in which plants had grown 
contained any portion of excretion, the following expei iment was 
tried : — Sand, which had been w’ell washed with boiling water, 
was planted with young beans and pease ; these plants w^ere sup- 
plied with distilled water, and placed under the most favourable 
circumstances for healthy vegetation. After they had grown 
in the sand three weeks, they w'ere removed, and the sand 
washed with distilled water — ^filtered — ^and, on evaporation, it 
yielded a portion of both organic and inorganic matter, in every 
respect of a similar character to that obtained by the immersion 
of the roots in water. Plants of the same kinds to those used in 
the former experiments were cut from their stems, the lower 
extremities of which were plunged in distilled water, so that 
the descending sap, which it was presumed would escape, 
might be examined and compared with the radical excretions 
from the same kinds of plants, and it was found that in each 
instance similar results were obtained on evaporation of the 
water in w’hich the cut plants had been immersed as those from 
the water in which the roots of similar plants had excreted. 
Hence we may conclude that the matter obtained from the roots 
of plants, or radical excretion, is similar to the sap of the plant 
from which it was excreted. 

The next question which presents itself is the physiological 
action of the roots of plants by which excretion takes place. 
The roots of plants are described as the downward prolongation 
of the stem, as the tiimk and branches are the upward develope- 
ment into the air — ^the spongioles and extremities of the roots 
being the new’est formed and extending portions, and that by 
these spongioles fluids are taken up from the soil and conveyed 
into the circulation of the plants. 

The fluids thus absorbed are carried by the vessels of the most 
recently formed w^ood to the leaves, where, after undergoing cer- 
tain changes during its exposure to the action of air and light, 
by which much water is given off by e\aporation, the elabo- 
rated sap is returned by another set of vessels situated in the 
inner bark of the tree to the root, suppljing, during its descent, 
those constituents necessary for the healthy secretions of the 
plant. 

The sap having arrived in the roots, new’ fluid is added to it 
from the soil, and the ascent again commences by the vessels of 
the new’ W’ood, this action continuaUj taking place duiing the 
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life of the tree, but progressing more rapidly atone season of the 
year than at another. 

Many and ingenious are the theories which have been formed 
to explain the ascent of the sap. Of these, that which was first 
pointed out by Detrochet appears most probable, and is now 
generally received by physiologists. Detrochet found that if, 
into a glass tube, having one end covered with animal membrane 
tightly secured over it, a strong solution of salt in water or sugar 
in water be poured, and the end covered with membrane be 
immersed in a vessel containing water, that in a few hours the 
liquid within the tube will be found to have risen several feet. 
This ascent of the liquid in the tube being caused by a portion of 
the water from the out«;ide of the tube passing through the mem- 
brane and mixing with the solution in the tube, and at the same 
time a portion of the solution will be found mixed with the water 
outside the tube — ^this action continuing until both liquids become 
of the same specific gravity : the former of these actions Detrochet 
terms endosmose^ and the latter exosmose^ and he attributes the 
action to the effect of electricity. 

If we allow the liquid within the tube to represent the sap of 
the tree — ^the membrane covering the tube to represent the 
spongioles of the roots — ^and the water in which the lower portion 
of the tube is immersed the water in the soil, we have a combination 
of circiunstances which approach the state of the growing tree, the 
sap in the tree always being of greater specific parity than the 
water surrounding the roots. Under these circumstances there is 
every probability that a similar action to the one just described 
is continually going on in the plant during the active period of 
its growth — ^water would be taken into the plant through the 
spongioles of the roots by endosmose, and a portion of the sap 
would escape into the soil by exosmose, the sap consisting of 
both organic and inorganic matter in solution in water,* and 
ever be of greater specific gravity than the water in the soil, 
arising from the exhalation of water continually going on from 
the leaves, and consequent concentration of the sap prior to its 
descent. 

But to ascertain by direct experiment how far endosmose and 
exosmose actually occurs when the living plant is made part 
of the arrangement, several funnel-shaped glasses were pre- 
pared, which would hold about 3 fluid ounces of liquid each, 
and present 2^ square inches of membraneous substance, through 

* One gallon of beech sap taien from the tree m the month of May was found by 
direct experiment to contmn 

Organic matter dried at 212**, . . 82 grains 

Inorganic matter, . . 22 do. 



RADICAL EXCREflON OP PLANTS. 


283 


whicli endosmose might take place ; these glasses were fOiled 
with saline solutions, and also solutions of organic matter, and 
plants cut from their roots immersed in them through the upper 
opening, where they were secured by collars of Indian rubber, the 
portion covered with membrane being immersed in water. In 
each instance the saline solutions were rapidly absorbed by the 
plants, they were detected in all parts of their structure, and a 
portion of the solutions was found to have passed by exosmose into 
the water in which the membrane was placed. An extract from 
my note-book will probably place the manner of conducting these 
experiments in a clear light : — 

May 9. Half-past 11 a.m. Temperature in snn 80.0* Air dry, endosmose tube, 
TTith 24 square inches of membrane (bladder) filled iinth half saturated solution 
of salt and water, in which was placed a young cabbage, cut near the soil, and 
exposing about 160 square inches of green leaf to the sun’s rays, the stem secured 
by collar of Indian rubber, and the membrane placed in water* 

12.30 Plant evidently drooping* 

1.30 Plant drooping much. 

2.0 Plant removed. Observation — Two fluid drams of the solution had been 
absorbed by the plant, and a ^rtion of the salt had passed by exosmose into the 
water, as proved by adding nitric acid to the water, and testing with a solution of 
nitrate of ^ver, chloride of sibrer being precipitated. 

May 9* Temperature and air as above ; mounted endosmose tube as in the for- 
mer experiment, bat used dilute solution of bichromate of potash, and a limb cut 
from a black currant bush. 

May 10. 9 a.m. The whole plant and greater portion of the leaves are impreg- 
nated with the bichromate of potiish, and six drains of the fluid have been absorbed ; 
exosmose has occurred, and a small portion of carbonic acid gas was found in the 
tube. 

May 10. 10 a.m. Mounted a bean plant in bloom, with solution of prossiaie of 
potash. 4 p.M., the whole plant impregnated with the salt ; 3 drams of the liquid 
absorbed, exosmose had occurred, and a small quantity of carbonic add gas bad 
escaped from the cut extremity. 

May 10. 11 A.M. In a similar manner, a branch cat from a pmony in bloom, 
mounted with solution of nitrate of iron in endosmose tube, 3 p.m. impregnated 
with the salt ; leaves nearly black ; exosmose has occurred, and a gas escaped as 
before. 

May 10. 12 a.m. An endogenous stem, (the flower-stalk of the white lily,) 
divested of leaves, and 20 inches long, placed in endosmose tube, with solution of 
bichromate of potash. 

May 11. 8 a.m. Stem impregnated 19 inches from the cut extremity. 

But in order to imitate, as far as an experiment can be sup- 
posed to do, the circumstances under which, the plant lives, I 
mounted, May 30th, 1 p.m., an endosmose apparatus, with sap 
obtained from the beech, {Fagus syhestris^ and secured in the 
tube a limb cut from a beech tree, the lower end of the tube 
being immersed in distilled water. The limb retained its healthy 
condition nearly a week, at the expiration of which time a portion 
of organic and inorganic matter was found on analysis to have 
passed by exosmose into the water. Cut plants were placed in en- 
dosmose tubes, with saline solutions of different densities ; and 
plants of the same kind, growing in pots of sand, had the sand weQ 
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saturarted with solutions of the same salts, and it was ohsen^ed 
that the solutions reached the leaves in nearly the same time in 
both instances. Two glass tubes were also filled parallel to their 
length, the one with cotton and the other with linen threads, 
forming a series of fine tubes, the sides of which were composed 
of a similar substance to that composing the stems of plants, the 
^lass representing the bark. These tubes, which were each 20 
inches long, were mounted in endosmose tubes, with solutions of 
bichromate of potash and sulphate of copper respectively. In 
each ease endosmose rapidly occurred, w^meh was evidently faci- 
litated by the capillary nature of the tubes.* 

That fluids are, under some circumstances, transmitted through 
the spongioles of plants into the soil, is placed beyond a doubt, 
from the following circumstance which was observed during some 
experiments on standing trees, made in the year 1843. _ Several 
beech trees had been prepared according to Dr Boucherie's plan, 
for the purpose of impregnating trees with saline and metallic 
solutions. This consists in making a saw-cut nearly through the 
tree at its base, into which the solution, by which the tree is 
to be impregnated by absorption, is made to flow. The expe- 
riments had been in progress for some days, when it was 
observed that trees growing at a dibtance of from 15 to 20 
feet from the trees under treatment were in a drooping state, 
and quickly perished. This circumstance led to the tracing 
through the soil a root of a tree under impregnation, and care- 
fully exposing its extremities, which were placed in a glass con- 
taining distified water. In a few hours the water was tested for 
the metallic solution with which the tree was under impregnation, 
and it was freely detected in the water as well as in the soil which 
surrounded the roots. To this cause the death of the surround- 
ing trees was, no doubt, to be attributed ; their roots having 
absorbed the poisonous solution discharged by the roots of the 
tree under treatment. 

The experiments for the purpose of ascertaining if plants have 
the power of excreting by their roots substances previously 
absorbed into their structure, and which are noxious to their 
growth, are as follows : — The plants selected for these experi- 
ments were beans, barley, wheat, and cabbages; the noxious 
substances introduced into their structure were in solution in 
water, and absorbed by the plants through their roots. They 
were the salts of zinc, copper, mercury^ arsenic, lead, chrome, 
barytes, lime, strontia, magnesia, and soda ; and these were used 

* Layers of paper, (woody fibre,} freed from earthy and saline matter by soaking 
in dilate acid, and from size by warm water, enclosed between two plates of 
linen cloth, were found to form an excellent substitute for the animal membrane for 
the endosmose tube. 
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of strengths varying from five grains of the salt dissolved in 
one fluid ounce of distilled water, to one grain dissolved in 
two fluid ounces of water. The plants operated upon were 
in good health, growing in soU, and also on some plants 
growing in damp moss and sand, as well as plants fleed from 
soil, and their roots plunged in the solutions. 

Without further detail of the experiments, the following table 
will explain the results : — 
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In conducting the above experiments, it was observed that the 
plants, after absorbing the solutions, in most instances either 
decomposed, or so combined with them, that the salt was in a 
great measure separated from the vrater which held it in solution, 
arising from the affinity between the metallic salts and the 
woody fibre of the plant. The decomposition of many^ metallic 
salts would also be effected by the organic and inorganic consti- 
tuents of the plants when introduced into their structure in a 
very diluted s&te ; an instance of which was seen in an oak tree 
that had grown for years near a stream of water occasionally im- 
pregnated with sulphate of iron. On felling the tree, the wood 
was found to be black as ebony, the gallic acid of the oak having 
decomposed the sulphate of iron introduced by the roots into the 
texture of the tree, and formed the colouring matter of the 
wood.* 

Of the metallic salts, those of arsenic and chrome were least 
destructive to plants. These salts were accordingly introduced 
through thesoil into plants of barley and cabbages, by administering 
homoeopathic doses of arseniate of potash and bichromate of pot- 
ash, in solution in water. After ten days of such treatment, the 
arsenic and chrome could be detected by analysis in the struo 
ture of the plants. At this time the plants were evidently less 
healthy than those growing near them; they were now care- 
fully lifted from the soil, their roots well cleansed with water, 
and replanted in a soil free from any noxious matter, and, after 
some days of careful watering and shading from the sun, some of 
the plants recovered and grew. At the expiration of one month 
from the time the plants had been transplanted, they were re- 
moved from the soil and analysed, the result of which was, that the 
plants were still found to contain traces of arsenic and chrome. 

The soil in which the plants had grown, after they were trans- 
planted, was also submitted to chemical examination, but no 
trace of either salt could be detected. 

Plants of beansf which were shewing bloom, had their roots 
placed in solutions of nitrate of strontia, chloride and nitrate of 
lime, and phosphate of soda. 

The plant grew freely, and removed from the water much of 
the saline matter. After five days remaining in the respective 
solutions, they were removed, their roots w^ell washed, and then 
placed in cistilled winter. At the expiration of five days from 


* The same result iitUl he produced when oak saw-^ust is mixed with a solution 
iron. 

+ Beans were generalljr selected to try the power of excretion, since they 
yield the largest amount of excretion to water, and have large and spongy roots, 
which, if injured, would not pass unobserved. 
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their being placed in water, it was examined for the salts the 
plants had absorbed, to ascertain if any had been excreted into 
the water, and traces could be detected after concentration of 
the w'ater by evaporation — organic matter existed as usual. 

To ascertain how far plants have the power of excreting by 
one set of roots matters absorbed by another, the following 
experiments were made : — Young bean plants, grown in sand, had 
their roots cleansed and divided into two portions; two test- 
tubes were also placed by the side of each other, the one filled 
with distilled water and the other with a very dilute solution of 
bichromate of potash : into each tube one portion of the roots 
was placed, and the plant allowed to vegetate for four days ; 
at the expiration of which time the water was examined for 
the chromate, but no trace of it could be detected. Solution of 
acetate of lead was substituted for the chromate, and other bean 
plants introduced, but the result was the same as in the former 
experiment. Seeds of wheat, barley, and pease, were steeped 
for thirty-six hours in the following solutions : — • 

Steeps No, 1. — 5 grains of angeniate of potash to one ounce of water. 

•» do. of bichromate of potash to do. do. 

No. 2. — 2 grains of arseniate of potash to do. do. 

do. of bichromate of potash to do. do. 

No. 3. — 1 grain of arseniate of potash to do. do. 

do. of bichromate of pottish to do. do. 

The seeds, after being removed from the steep, were planted 
in a garden soil. Those impregnated with steep No. 1 all perished ; 
part of the seeds from No. 2 vegetated feebly, but after- 
wards perished ; the seeds from steep No. 3 vegetated well. 
These plants, after growing to the height of one foot, were 
taken up, washed, dried, and examined for the salts with which 
the seeds had been impregnated, and traces were detected. 

Seeds were also planted in soils mixed with arsenious acid and 
chromate of potash, for the purpose of ascertaining if the plants 
would grow in poisoned soils, but by far the larger portion of the 
seeds perished before the plants made their appearance above the 
soil ; the remainder appeared very unhealthy, and perished before 
the first leaves were fairly developed. 

In order to ascertain the effects of excretion when applied to 
the roots of plants, the following experiment was made. Ten 
bean plants were selected and watered once every week firom the 
time they were six inches high, until ripening the seed, with 
water holding excretion from beans in solution. Ten other 
bean plants, in every respect similar, were watered during the 
same period, and in the same manner, with water in which bean 
plants had been bruised and macerated, while ten more bean 
plants were watered with rain-water in the same quantities, and 
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at the same time as in the two, former experiments, the state 
of growth and health of the whole number of plants was com- 
pared once every week until the plants were fully ripe, and if 
either set of plants were inferior to the others it was the ten to 
which rain-water had been applied. That the produce of the 
wheat crop, both in quantity and quality, is mt impaired by 
excretion when grown year by year in the same soil must be 
admitted by every person conversant with the manner in which 
wheat was formerly, and is now too often, cultivated in the 
northern states of America ; but the following statement of the 
produce obtained from one acre of land, sown with wheat year 
after year since the year 1 832 to the present time, will be suflB- 
cient proof that the excretion from the roots have not exerted 
any very injurious action on the crop. The piece of land on 
winch the experiment was made, and is still in process, is 
situated in the county of Grloucester. It was dug in 1832, 
burned and sown with wdieat, since which time it has received 
an occasional light dressing of manure, the stubble generally 
being burned, and the ashes spread on the land. 

The produce of the acre is as follows : — 


Produced in 1833, best com. 
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50 
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1 


Quarts^ 

0 

Do. 
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da 


34 


1 
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1 
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do. 
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2 


2 
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da 


20 


3 


6 
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da 


21 


2 


5 
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27 


3 


6 

Da 

1840, 
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30 


2 


7 

Do. 

1841, 

1843, 

da 


26 


2 


1 

Do. 

da 


21 


0 


1 

Do. 

1843, 

do. 


37 


I 


4 

Da 

1844, 

da 


32 


0 


4 


The crop of the year 184*5 has not yet been thrashed out, but, as 
far as an opinion can be formed by inspection, it is not inferior 
to any former year’ s crop. 

We have seen, in the preceding experiments, that plants are 
mt injured by the application of excrementary matter to their 
roots. Why. then, is it necessarv\ under ordinary circumstances, 
to grow plants in rotation, in order to prevent their degene- 
ration?^ The answer to such a question will be found in an 
inquiry into the composition of plants. If we submit to a chemical 
examination any perfect jdant, we find the elements of which it 
consists may be referred to two distinct classes of matter : the 
one which is capable of dispersion by heat, and constitutes the 
organic portion ; the other fixed and incapable of destruction by 
file. The former of these, the organic portion, consists of 
oxygen, hydrogen, and carbon, and a small quantity of nitrogen, 
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—these are obtained from the atmosphere, from water, and from 
salts of ammonia and nitric acid* The latter, or inorganic por- 
tion, usually constitutes but a small per-centage of the entire 
plant, and consists of earths, alkalis, and metallic oxides, \\hicli, 
from their situation in the texture of the plant, assist in giving 
finnness and stability to the vegetable structure, and, probably, 
perform important offices in the vegetable but }et imperfectly 
understood. These substances are obtained from the soil, and 
are conveyed into the structure of the plant by the agencj of 
water. 

The inorganic portion of one class of plants is found, on analy- 
sis, to differ widely in composition from that of plants of a differ- 
ent natural order, so much so, that the commonly cultivated plants 
may be classified, according to their mineral constituents, thus — 
We find that wheat, barley, oat, and r}e plants, abound in 
silex, but contain little lime and magnesia ; that tobacco, pease, 
sainfoin, bean, and clover plants, contain large proportions of the 
salts of lime and ma^esia, and only a little silex ; wliilst a third 
class of plants contain potash as their principal inorganic consti- 
tuent, and are comparatively deficient in the salts of lime, silex, 
and magnesia — of these turnip, beet, and potato plants, are 
those most commonly cultivated. The necebsity of these salts 
to constitute healthy plants may be considered absolute, siiice 
we always find them present in their structure. Hence, we may 
conclude that, whichever class of*plants are to be cultivated, 
the inorganic constituents required by them must be present in 
the soil, and must also be in such a state that they may be 
taken up into the structure of the plant, or healthy vegeta- 
tion cannot be maintained. Of these constituents, the most 
important ore potash, soda, lime, magnesia, phosphoric acid, sul- 
phuric acid, and chlorine. These substances, undermost circum- 
stances, are found to be present only in verj- minute quantities, 
e\en in fertile soils, yet they all exist in appreciable quantities 
in soils capable of producing healthy and vigorous plants. On 
the contrary, such soils as are deficient in these constituents 
are invariably barren. The fertility of soils is influenced by 
several circumstances besides the presence or absence of thebe 
minute portions of earthy or saline constituents, of such are 
the mechanical texture, depth, the presence or absence of 
water, elevation above the sea's level, or the existence of such 
substances as are noxious to the developement of the plants it is 
intended to cultivate ; but when no such circumstances occur to 
impede or impair the full performance of the functions of the 
roots of plants, and those substances required as food by thorn 
exist in sucli a state as to supply their demands, such a soil is 

TBANS. ^MARCH 1846 . 10 T 
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capable of produdng any crop it is required to bear. In the 
newly settled states of North America, and in some of our allu- 
Tial soils^ we have abundant instances of the^ powers of the land 
to produce the finest crops of corn or maize year after year,, 
wimout the addition of manure, and without any apparent dimi- 
nution in quantity or quality of the crop* But, under this mode 
of cropping, a time must arrive when the soil will cease to return, 
its accustomed produce — ^when it will no longer yield to the plant 
a sufficiency of those earthy and saline constituents necessary 
for its full developement ; and when this time shall have arrived, 
the soil can only be rendered productive by restoring, in the 
shape of manure, those constituents the repeated cropping has 
deprived it of. But soils that do not contain those constituents 
necessary to supply the full demiands of every crop which may be 
planted, may yet produce one class of plants in much greater 
perfection than another : thus, in natural forests, we find the 
fir, the pine, and the beech, elec^ to grow on thin, dry, and sandy 
soils, containing lime, where the oak, ash, and elm would perish, 
the latter trees preferring a deep clay or loamy soil containing 
the alkalis, potash and soda, in greater abundance than could 
possibly be supplied by the soil on which the beech and pine 
nourish. 

Soils containing Hme are also characterised by the appearance 
of leguminous plants as weeds, such are the darnel, the vetch, 
and the tare — ^plants that are rarely seen in soils deficient in lime. 
The (Erica) heaths, on sandy soils, and the (Equisetum) mares- 
tails, in the marsh lands, are a marked indication of abundance 
of sfiex and deficiency of lime, while the sand-worts and salt-, 
worts indicate the presence of salt in the soil, as is seen on our sea- 
coasts. Hence soils so constituted* would bring to the greatest 
perfection such crops as would appear indigenous to them from 
plants of the same natural order electing to grow thereon, while 
plants of a different natural order would scarcely find sufficient 
nourishment for their developement, and would produce a plant 
of an unhealthy character, from the fact that the plant is 
unable to find in the soil those inoiganie substances which are 
absolutely necessaiy to supply its wants. “ A soil,’’ says 
Sprengel, “ is often neither too heavy nor too light, neither too 
wet nor too dry, neither too cold nor too wann, neither too fine 
nor too coarse ; lies neither too high nor too low, is situated in 
a propitious climate, is found to consist of a well-proportioned 
mixture of clayey and sandy particles, contains an average 
quantity of vegetable matter, and has the benefit of a warm 
aspect and favouring slope.” It has all the advantages, in 
short, which physicS condition and climate can give it, aud 
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yet it is unproductive. And wliy t Because, answer chemical 
analyses, it is destitute of certain mineral constituents which 
plants require for their dally food. 

From the experiments above detailed, the author draws the 
following conclusions : — 

That the commonly cultivated plants of the natural orders, 
graminae, leguminosse, and crueiferse, excrete by their roots 
soluble matters. 

2^, That the excretions consist of both organie and inorganic 
matters. 

3d, That the organie portion prindpaJly consists of oxygen, 
hydrogen, and carbon, existing as gum and mucilage, and in some 
plants also of a volatile matter, or oil, possessing the odour of 
the plant from which the excretion is obtained. 

That the inorganic matter consists of saline and earthy 
salts, having an alkaline reaction, and containing lime, sulphuric 
acid, and chlorine, with potash or soda. 

5thy That the quantity of excretion thrown off by any single 
plant is very small, and excretion can only be satisfactorily 
examined when collected from a number of plants. 

6th, That plants having large and spongy extremities to their 
roots yield more excretion than plants which have slender thread- 
like roots. 

7th, That the excreted matter is similar in its composition and 
reaction with tests to the sap of the plants from whiA the excre- 
tion is obtained. 

Sth, That the probable cause of excretion from the roots of 
plants depends on an exosmose action which goes on simul- 
taneously with the absorption of water and saline matter by the 
spongioles of the roots. 

9th, That plants absorb metalUc salts when in solution in 
water, and tfciat they quickly die unless the solutions are veiy 
largely diluted. 

lOifA, That the salts of barytes are equally injurious to vege- 
tables when taken into their texture as the metallic salts, but that 
those of strontia, lime, magnesia, and the alkalis, do not act 
as poison unless the solutions are comparatively strong. 

lliSA, That plants, after the absorption of metalhc salts by 
their roots, excrete in some instances traces of them, but they 
are more generally decomposed in the structure of the plant and 
retained. 

12fh, That seeds impregnated with poisonous substances may 
germinate if the quantity of the poison be very minute, but in 
most cases the seeds perish. 

That plants are not injured by their excretion, being 
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reabsorbed into their structure, as was supposed by M. de 
Candolle. 

That the necessity for a rotation of crops arises from 
the soil in most instances being unable to supply those earthy 
and saline constituents reqmred by plants. 


ON THE CONSTRUCTION OF TANKS. 

By Ur jAWis KnamtoKT^ InTertid, by Kitkcaldy. 

[Reemimn — Ten SoTereigD&] 

PsETiors to the year 1831 the writer of this report had 
been strongly impressed with the great loss sustained by farmers/ 
firom allowing the drainage of staWes, bjres, dunghills, &c., to 
waste off by any natural outlet ; and in tbe course of that year 
he had a small tank constructed to collect the drainage of his own 
farm-yard. _ It eoon_ became evident that, like most other half- 
measures, it WM ^uite inadequate to its object, and that more 
than half the liquid that might have been collected still ran to 
waste. experiment, however, speedily shewed the beneficial 
effects which resulted firom the application of liquid manure to 
the crojps, and this determined him to have a tank formed, better 
prcqwrtionod to the size of his farm, and which might afford a 
supply, to be at command when its application was either con- 
venient or requisite. 

The expenenoe already attained led to farther inquiry as to 
the best means of constructing large tanks, with such economy 
M tire drcumstances of the fibimer require ; and here it appeared, 
in the first place, that failures had occurred in consequrace of 
projectora of tankshaving adopted methods that promised areat 
economy in the construction, but which eventuaUy proved failures. 
In some oases the defects had arisen from the tank being incapable 
of retaining the Hquid collected therein, while, in others, it ^se 
an opposite cause — the incapacity of preventing the'eironm- 
jaoent water from entering the tank and too much diluting the 
manure ; hence, in place of an economical result, such t-nni/a ^ere 
rendered usel^s, unless a doable expense was incurred to recon- 
struct them. It appeared also that some of those failures had 
been, m some measure, the result of n^leoting, on the part of 
the constructor, the laws of hydrostatics. Thus, in the ^ of 
tonlm being fomed like wells-that is, their depth being consi- 
derable— m which case the counteraction necessary to resist the 
hyd^tatic p^sure beewnes greatly more difBcult, whether fium 
the liqmd withm or from the circumjacent water pressing from 
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without. For this reason alone it became a fixed point, in 
views of the writer, that, in all cas^, there is safety in avoiding 
the construction of deep wells to serve as tanks. 

Still further consideration of the subject led to the inquiry as 
to the best form of a tank, and this was found to involve another 
question — ^the nature of the ground and substrata in which the 
tok is to be formed. It is, in the first place, evident, from the 
case of well-tanks already stated, and from due consideration 
of the effects of hydrostatic pressure, that the difficulties, and 
even the expense of construction, especially as regards tightness, 
will always be diminished in proportion to the decrease in depth 
of the tank ; and in no case should the depth exceed eight or 
nine feet. In most cases it \ivill be advisable to limit this to six 
or seven feet, or even less, where the ground may be unfavourable. 

It being essential also that tanks should be closely covered^ 
both for safety and preserving the ammonia, it follows that arch- 
ing \(ith stone or brick, as being more durable than timber, 
should in all cases be resorted to ; but since arching becomes more 
expensive as the extent of the span increases, it becomes neces- 
sary again, with a view to economy, that the width of the tank 
be limited to six or eight feet, and from thib it follows that capa- 
city must be always obtained, principally by extending the 
length; or, when circumstances require that a tank must be 
limited in its length, capacity may be obtained by extending the 
width to two or even three times the limit here prescribe^ and 
then subdividing it into three chambers or vaults, by division 
walls, in which requisite openings are formed to give the effect 
of one reservoir. Upon these and the boundary walls, two, or 
three arches, as the case may be, are to be thrown, covering in 
the whole area. This last form of tank, while it may appear 
more expensive, will, in fact, be rather less so than the single one. 

The actual construction of tanks will always be, in some degree, 
modified by the strata in which they are placed, and, from the 
different nature of the strata, may be di\ided into three kinds, 
viz., clay^, rock, and gravel, but in each of these there will be 
varieties. 

Tanks formed on the first kind of strata, especially on the 
mountain or boulder clay, will be done with little difficulty, such 
clay bemg generally highly impervious, and will require only the 
requisite excavation, and lining the same with w^s of rubble 
masonry to cany the arched covering. 

In the alluvial clays, in which pervious strata sometimes occur, 
it may be necessary to treat the construction in the same man- 
ner as will be required in the more pervious gravels and rocks, 
that is, by careful puddling ; but there are many localities where 



294 ME KIOTNMONTH ON THE CONSTRUCTION OF TANKS* 

this variety of clay is quite impervious, and hence nothing but 
excavation and building are necessary. 

In the second kind — crocks — the same variety of circumstances 
may occur; they may be perfectly dry, or they may contain 
springs of water. In the first case noliing more is necess^ 
fltftn to excavate and build ; but, in the second, every precaution 
is required, both to prevent entrance of spring water and the 
escape of the manure. To puddle only, in such a situation, 
would be endless ; for, whenever the tank might be emptied of 
the manure, the circumjacent water would press upward against 
the bottom puddle, which, if not pervious, would be broken up, 
and so admit water, and in either case the destruction of the tank 
must follow. 

To secure a tank in such a position, the certain method is to 
cany a drain from the lowert point of the excavation to the 
nearest outlet— this being done, all danger of pressure from 
without is removed, and the tank may be completed with a layer 
of puddle all over the bottom and sides, upon and against which 
the rubble walls are built, with the certainty of a successful result. 

In the class of gravels, artificial drainage will seldom if ever 
be required, there being seldom any danger of hydrostatic pres- 
sure from circumjacent water — the construction of a tank here, 
will therefore proceed, as last described, by puddling and build- 
ing. But, should it so happen that water is found to stand m 
the excavation, then drainmg must be resorted to ; for it is 
incompatible with the nature of such a structure that it can 
both hold in and hold out water; for, though the sides might 
stand, the bottom would ultimately be forced upward, unless 
recourse is had to the expensive alternative of an inverted arch 
of stone or brick, laid over the bottom puddle. Localities may 
indeed occur where such an expedient might be advisable, but 
such a case must be the exception and not the rule. 

In the construction of tamks it should be kept steadily in 
\iew, that where puddling is required it becomes the essential 
means of rendering the work perfect ; and, therefore, the greatest 
care should be bestowed upon it. The kind of puddling required 
for the purpose is what may be named dry puddle. It is well 
tempered pure clay brought to such a firm consistence as will 
just allow of any two pieces, on being pressed together, to unite 
into a solid mass. It is made up into irregular balls or lumps 
and thrown with force into its place, A succession of such balls 
are laid all over the bottom of the excavation to the depth of at 
least one foot, they are thrown down, pressed, and beaten firmly to- 
gether till the whole forms one solid mass. When the stratum of 
bottom puddle has been sufficiently consolidated, the side wraJls are 
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founded upon the puddle with broad flat stones. The bottom 
puddle must extend to at least one foot in Ireadth beyond the 
foundation of the walls, and upon this extension the wall puddle 
is founded, being first well incorporated with that of the hoUm^ 
and afterwards carried up regularly with the stone walls. 

The walls and arch m^ be built in rubble masonry as already 
stated, or of brick-work. Towards each end of the arch a hatchway 
or man-hole should be formed, for the purpose of gaining access 
to the tank, and for ventilation when required ; but these are 
usually closed with a cover, and a third opening is required 
for the pump. The floor of a tank, puddled as here de- 
scribed, must be paved with rough flagstones regularly jointed, 
or ^th brick laid on edge, to prevent the waste of the puddle. 
It is necessary also that flie floor have a small declivity towards 
the point where the pump is to stand. 

^ The writer, with his experience of a small tank, and having 
given the subject much consideration, ultimately resolved on 
constructing a tank of dimensions suitable for hu farm. The 
accompanying drawing, Plate V., shews the plan of the farm- 
steadmg and the rdiative position of the tank, together with 
the Hues of drain leading thereto from the byres, stable, 
pigstyes, cattle-shedb, and farm-yard. It was constructed in 
the summer of 1839, and its dimensions are, 72 feet in length, 
6^ feet wide, 8 feet deep at one end to the springii^ of 
the arched cover, and 9 feet deep at the other end imere 
the pump is placed. The strata in which this tank was ex- 
cavated, consisted, first, of 2| feet in depth of strong clay loam, 
then 2 feet of decayed whinstone, the remainder of the depth 
being in hard fresh whinstone. The walls were built of rubble stone 
with lime, all round, and arched over. The rock seemed perfectly 
water-tight, and, as there were no springs of water, it required 
neither puddling nor draining. The tank is placed parallel with 
the road that leads into the steading, and is in close proximity 
to the b^res from which the liquid is led to it through drains cut 
in the decomposed whinstone — ^the sides and covers being built 
with stone and lime. The plan exhibits also the lines in which 
these drains are laid from the several byres, and also from the 
manure-yard through which the drainage of the stable passes tt> 
the tank, as well as from sheds where cattle and pigs go promis- 
cuously through the sheds and yard. To complete, and to 
obtain the fullest advantage of, the sewerage, the manure-yard 
is formed with a concavity, the lowest point of which is foot 
below the level at which the liquid is drawn off by the eye of the 
drain at A in the plan. 

The housing around is all fitted with water rones, so that no 
rainfalls among the manure, except directly from the clouds 
into the yard or when let in at pleasure. 
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The cutting of a tank of such dimensions, and to such a depth, 
may appear a wi^k of difficulty, but it was easier accomplished 
than at first sight might be imagined. The rock, as ^ready 
noticed, is partly a decomposed whinstone, easily removed by 
blasting, and the fresh parts of it afforded a sufficient quantity 
of rubble stone to build the walls, which are from one to t\io feet 
thick, the arch being of hammer-dressed freestone. The expense 
of this tank, which (all circumstances considered) may be taken 
as a fair average estimate of tanks of similar dimensions, con- 
sisted of the following items : — 


£xca\ating the rock for the tftnk, indading ganpowder and 

other incidents, £10 0 0 

Building the avails and arch, 900 

A pump Tiith its fittings, 1100 

Carriages peiformed by the horses on the farm, and which, 
from the circnnistance of the rubble stone being got on the 
spot, and the arch stone also on the farm, are estimated 
at «ily 500 

Total expense, £35 0 0 


The extent of the farm in 1831 was 125 imperial acres, and 
there were kept 25 to 30 milk cows stall-fed. There has since 
been obtained an addition of 70 acres, and there are now fed 
from 20 to 25 cattle, besides the 30 cows, during the greater part 
of the year. From experience, it has been found that even the 
present tank, which wU contain 25,000 imperial gallons, is rather 
small ; and it is considered that accommodation to the extent of 
1000 gallons for each cow would be about sufficient. From an 
account regularly kept of the quantity of liquid collected in one 
year, it was found to amount to about 400 butts, each containing 
160 imperial gallons, making an annual produce of 64,000 gallons. 

Since the formation of the tank of 1831 , liquid manure has been 
used here for all kinds of crop, corn as well as green crop, but 
principally as top-dressing for cutting grass, laid on in March 
or April, whereoy the grass is fully ten days earlier, and the 
yield much heavier than from land which had not been similarly 
treated. The comparative qualities of liquid manure, guano, and 
nitrate of soda, have also b^n tested by experiments on cutting 
grass, by which it was found that 3,000 gallons per imperial acre 
of liquid manure was equal to 6 cwt. of Peruvian guano, cost- 
ing 12s. 6<I. per cwt., and superior to Si cwt. of nitrate of 
soda at 21s. per cwt. Liquid manure has also been applied to 
young grass in the month of November, in dry weather, and 
wuth good effect, the quantity being about 3,000 gallons per 
imperial acre, and likewise, for several years, to potatoes and 
tiirmps in nearly the same proportion. It has been laid on 
stubble in October, November, and December, and ploughed 
m, and m spring, when putting in the seed, there was given 
to that portion of the field which had got liquid manure 
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ten cart-loads of dung per acre, while the other portion got 
from 20 to 24 loads, yet the crop was always best where the 
liquid manui-e had been used. Last year, as an experiment, 
3 acres of turnip were entirely manured with the liquid laid on 
in the usual way of broad-cast ; the rest of the field was manured 
at the rate of 20 cart-loads of good farm-jard dung per acre, 
and the crop on that portion wmch had got the liquid manure 
was superior to that where dung had been used. 

In using liquid manure, the writer considers it a great improve- 
ment to Imve the ammonia fixed as recommended by chemists ; 
and, for this purpose, during the last twelve months, he has put 
3 lbs. of the strongest sulphuric acid, diluted with four or live 
times its bulk of water, into the butt of 160 imperial gallons of 
manure. It has been observed that, if more than 3 lbs. is used, 
tlie liquid effervesces so much as to prevent the cask being filled ; 
and it is also proper that the acid and water be well stirred 
previous to being put into the butt, which had better be about 
half full when this mixture is added. Formerly the liquid manure, 
w^hen newly laid on the land, was smelt at the distance of a 
quarter of a mile, but, mixed with sulphuric acid, the field may 
be passed through and the smell scarcely perceptible. 

The practice of using a good allowance of liquid manure in 
spring upon dunghills then in preparation for potatoes and tur- 
nips, has also been followed, and here the sulphuric acid is highly 
beneficial in fixing the ammonia. During summer it has also 
been used in composts of earth, road scrapings, and such like, 
and always with good effect. 

The process for distributing the liquid manure as practised 
here is very simple : — A sperm-oil butt, which contains about 160 
gallons, is placed upon a cart-frame with broad wheels; and 
secured in the end of the butt is a large cast-iron stop-cock, 
which discharges the liquid into a box regularly perforated, 
attached to the rear of the frame or cart, which thus distributes 
the liquid over a space of four and arhalf feet wide, or equal to 
the width of the wheels of the cart. 

When driving out this manure, the writer'’s practice has been 
to employ two, three, or four of such carts, according to the 
distance the field happens to be from the tank. A man is placed 
at the pump to assist the carter to fill the butt^ and another in 
the field to rebate, by means of the stop-cock, the equal distri- 
bution of the liquid, according as the horses travel quick or slow, 
the carter having thus to attend solely to his horse, and to 
keeping his near wheel in the track of the wheel of the cart 
which had preceded him, and in this way the whole field is regu- 
larly gone over. 

It is well known that other methods of distribution are em- 
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ployed, sueli as liaving the pump attached to the manure-cart^ and 
having a leathern suction-pipe attached, which is dropt into the 
tank when the butt is to be filled. A variety of methods also 
are adopted in the construction of the distributor, such as 
perforated pi^es, boKes with a serrated edge, and sluices to 
regulate the discharge, with other contrivances that need not be 
described here. In regard to the portable pump fixed to the 
cart, it may be noticed that it has some advantages, such as, in 
the case of using other liquids or solutions, that the cart can be 
filled out of any vessel, or at any place ; but where a practice 
such as here described has been adopted, where expeditious 
application is an object, the furnishing of every cart with a pump 
would be rather expensive, in addition to the cart itself, and it 
is humbly conceived that the practice here described and foh 
lowed is, on the whole, both economical and effective. 

There remains to be noticed that, in choosing a site for a 
tank, it should be so placed that the surface of ibe liquid in the 
tank, when full, shall be sufficiently below the level of all the 
sources of supply, as to give a free current from them through 
the drains or conduits to the tank. It is advisable also that ibe 
conduits ebould be water-tight, for which purpose bumtelay 
pipes, of three to four inches bore, properly jointed, are the most 
eli^ble; and, to prevent choking of the conduits, their eyes 
should be defended by a grating, besides having a water-trap ot 
cess-pool immediately under it^ to intercept any grosser substances 
that might enter, and which in time tend to close up the conduits. 

It is also worthy of notice that, on some farms, the position of 
the steading, if on sloping ground, may allow of the ikak being 
so placed as to admit of its contents being drawn off by a pipe 
and stop-cock, and thus delivered into the manure-cart without 
the intervention of a pump. 

In conclmdon, the writer begs leave to remark that, from his 
experience in the construction of a good tank, he considers that 
economy, if not directed by judidous views for Ibe attainment of 
efficiency in the object, will be attended with loss and disappoint- 
ment ; and, from ^ experience also of the valuable benefits of 
liquid manure, he would not only strongly recommend the adop- 
tion of the tank upon all farms, but that it should occupy a part 
in the plan of every new steading. Were such a system gene- 
rally adopted, much of the expense attending the collection of 
common manure from towns and villages, and of the purchasing 
of the still more expensive foreign and manufactured manures 
now so largely applied, might be saved. It may also be impor- 
tant to add, that the first j ear’s collection of the liquid manure, 
in the case herein described, was considered to compensate in 
lull for all the expenses incurred in the construction of the tank. 
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KOTES OK THE MiLKAOEMEKT OF SHEI^, foandM tiptm EEPOBTS 
of COHPETITOBS fibo gained Fteminms nt ilie Wool Conqpetjtian iidd at 
Edinbaig^m 1845. 

Oheviot Sheep . — Mr Andersoa, Sandhope, Selkirk. — ^The flock 
consists of about 1000 ewes of ages varying from one to six 
years, and it was reared exclusively on Coarse hill pasture, el6=- 
vated from 1000 to 2,000 feet above the level of the sea. The 
stock ewes get no artificial food, exce]pt on the occasion of a 
severe storm, when they are supplied with a little natural hay. 
To afford such aid, unless urgently required, would tend to lessen 
the exertion of the sheep to provide for themselves. The ttips 
are bred from selected ewes by the best rams, and put on grass 
and turnips during winter and spring. The washing takes 
place about the end of June in a pond, into which the sWp are 
made to leap from a platform raised about two feet above the 
surface of the water, and then caused to swim twice or oftener 
across, as may be necessary for cleansing them. The clipping is 
performed about eight days after. The animals are laid on a 
stool, the operator proceeding length-ways in parallel lines an 
inch in breadth, and making the cuts as low and smooth as pos- 
sible. The price obtained for the clip of Oheviot wool in 184<5 
was 28s. fid, per stone of 24 lbs., and for the black-faced clip, 
I3s. per stone. Wethers are not kept; but barren ewes, 
sold from the hill pasture at the end of autumn, weigh about 
13 lbs. per quarter. The average weight of a Cheviot fleece is 
3 lbs. 7 oz., and of a black-faced, 4 lbs. 

The black-faced flock, containing 600 breeding ewes, is mmilarly 
managed. 

Mr Gentle, Dell, Inverness. — The flock, in which there are 500 
shearling ewes, is washed about the 18th June. The sheep are 
driven three times through an arm of a fresh-water lake, having 
to leap into the water from a breastwork four feet high, and to 
swim from thirty to forty yards. The olippinjg follows about the 
22d of the same month. It is done longitudinally, with an even 
and rather bare cut. The clipper is seated on a smearing-stool, 
which is covered with a tough sod, to prevent the animals being 
hurt. The pastur^ consists of common mountain grasses, 
much intermixed wi& heather, and its altitude varies firoml 000 
to 2,000 feet above the sea. In winter and spring, however, 
the sheep, when the inclemency of the weather makes it neces- 
sary, are brought to lower ground, at an elevation not exceed- 
ing 100 feet. The clips of 1844 and 1845 were sold at 18s. 
per stone of 24 lbs. Three-year-old ewes have been sold 
for £25: lOs. per score — ^a price considered less than their 
value. Such sheep, getting good turnip feeding till the end of 
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March, would weigli, on an average, from 18 to 20 lbs. per 
quarter ; but individual sheep have weighed 25 lbs. per^ quarter. 
The fleeces of the shearling ewes w^ill be about 4 lbs. weight each 
on an average ; but, taking fleeces of all classes, the average per 
fleece will be about 5 Ibe. The fleeces are understood to consist 
of laid wool. 

Mr Tweedie, Deuchrie, Prestonldrk. — ^The flock contains from 
300 to 400 shearlings. The sheep are washed in June by mak- 
ing them leap three or four times into a pool, and swim fifteen or 
twenty yards. They are generally clipped within a iveek after, 
the shears being used longitudinally. The pasturage is on the 
Lammermuirs, poor and mostly heath. In winter and spring, 
turnips and hill pasture are the means of support, each being 
afforded daily. The clip of ho^ and ewe wool in 1845 sdid at 
29s. 6d. per stone of 24 lbs. For the last five years, a bath 
mixture, prepared by Brown of Haddington, has been used in 
autumn, and, while it has kept the stock quit? clean, it is easily 
applied. Three men to dip, and a boy to drive water, can easily 
bathe 600 or 800 sheep in a day. The apparatus is not very 
expensive, and it promotes the comfort both of men and sheep. 
It consists of a tub for dipping, and a large trough in which the 
sheep, after being dipped, stand to drip, and so constructed that 
the drippings run back into the tub. Since the adoption of this 
plan, the wool has always been considered very fine, and, indeed, 
the best shewn at a local exhibition. 

Blach-Factd SAeep , — Mr Vere Irving, Newtown House, Mof- 
fat. — In the district of Moffat it is not customary to wash black- 
faced sheep. The shearling and barren ewes, and the rams, were, 
in 1S45, clipped on the 2d July, and the rest of the flock, con- 
sisting of ewes rearing lambs, on the 19th of the same month. 
In 1844, the clipping of the latter class of stock took place some 
days earlier ; but this is not considered advisable, as the wool 
last season was better risen than in the preceding year. In 
dipping black-faced sheep, the shears are run from head to tail, 
but, in the case of Cheviot sheep, they are directed over the 
shoulder and back. The latter method produces a neater clip ; 
but the former is more expeditious. The farm rises from a base 
of 910 feet above the level of the sea, to an altitude of 1550 feet 
above it. The lower portion, which is dhdded into parks, and is 
well sheltered, is occupied with dairy-stock, grain, green-crop 
and hay ; and, for the greater part of the year, the sheep are 
entirely confined to the upper division, or steep ground. The 
pasture is short and of a bright colour, intermixed with coarse 
bent, which requires to be burnt in spring. Some years ago, 
part of the benty ground was ploughed, heavily limed, and sown 
with grass seed ; and thus a great improvement w^as effected, 
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the bent having been replaced by a bright green pasturage, which 
cannot be distinguished from those portions of the ground that 
are not naturally covered with bent. In winter and spring, the 
sheep, if their condition seems to demand it, are admitted into 
such of the lower parks as have been cut for hay, or pastured 
during the summer by the dairy-stock, which is then fed in the 
house. The sheep are let down from the higher ground in the 
morning, but are invariably put out of the parks between one and 
two o’clock in the afternoon. In the event of a severe snow- 
storm, they are fed with meadow hay, which is carried out to 
them. In weaning the ewe lambs intended for stock, they are 
put into one of the parks for a week, and then allowed to return 
to their mothers, whom they recognise, but no longer attempt 
to suck. An advantage of this plan is, that the l^bs follow 
their dams through the winter, and, if there is snow, they are 
helped by them to scrape, so that they do not so often need to 
be fed with hay as when they are kept separate all the winter. 
The last clip sold fetched 12& per stone of 24 lbs., for fleeces of 
all denominations. 

Cross between Cheviot and Leicester Sheep , — Mr Brown, Halls, 
Dunbar. — In the flock there are about GOO hoggs. The usual 
period for washing is about the end of May or beginning of J une ; 
and the plan followed is that of placing four or five men in a 
stream of clear water up to their middle, one above the other, 
and passing the sheep, one by^ one, from the lowest to the high- 
est, each man, in turn, plunging the animal in the water. &e 
shearing follows in three or four days, when the natural oiliness 
of the wool, extracted by the washing, is restored. The operar 
tion is performed in an open shed, laid with green sods. One or 
two women attend for the purpose of freeing the fleeces from 
particles of clotted wool, and afterwards winding them. The 
price obtained for the clip last sold was 31s. per stone of 24 lbs. 
The pasture on which the Cheviot ewes are grazed, from which 
the half-bred lambs are reared, is situated on the northern 
boundary of the Lammermuirs. The Iambs are weaned about the 
middle of August, when they are removed to the sown pastures 
on the farm. In November they are bathed with a mixture of 
tobacco liquor and spirit of tar, in the proportion of half a Scotch 
pint of the former to a wine-glassful of the latter for each sheep- 
They have then a few turnips laid on their pasture, and, when 
they have fully acquired a taste for them, they are folded on tur- 
nips alone during winter and spring, or until grass is ready for 
them, which, on the high situation to which they are tmnsferred, 
is, in ordinary seasons, about the middle of Aprils or beginning 
of May. 
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PROCEEDINGS OF THE AGRICULTURAL CHEMISTRY 
ASSOCIATION. 

The Committee of Management now transmit to the Direotors 
of the Highland and Agricultural Society of Scotland, for publi- 
cation in the next Number of their Transactions, an Account of 
some of the Investigations carried on in the Laboratory of the 
Association ^ce their Eeport in December 1845. 

The account haiit been drawn up by Professor Johnston, in a 
series of articles applicable to the several subjects noticed, and 
forming a continuation of those in the three previous reports. 

D. HORNE, 

Ebznbobgh, la F^ruartf 1846. Honorary SeereUary. 

XX. COMPOSmON ANDU^BS OP THE SPENT I.BYS Or THE BLEACH-WOBKS. 

Besides the lime-refuse of the bleachers described in a previous 
article, (xvn.,) another substance runs largely to waste from 
the premises of the linen-bleachers. This is the spent leys or 
alkaline solutions in which the doth or linen-yam has been boiled 
or wadied. From most of the large works of this kind these 
sp wt leys carry off every year hundreds of tons of alkali into the 
ndghbouiing streams. 

My attention had been drawn to this fact while visiting the 
bleach-works in certain parts of Scotland, and 1 had ventured to 
offer some suggestions as to the best mode, under the eircum- 
starujes^ of economizing this liquid, and turning it to some useful 

S ose. I lately, however, received a bottle of the refuse leys 
the Lambeg bleach-works of Mr Bichardson,near Lisburn^ 
in Ireland, with a request that I would examine it chemically, 
and give an opinion as to its value as a manure. I was thus led 
to consider the matter more in detail, and the following are the 
results : — 

3®. Comfiositim of fie Liquid. — On examination the liquid was 
found to have the following composition — • 
a. An imperial gallon, on evaporation, left behind 1431.6 
grains of solid matter, or five gallons icould leave apmnd. 

5, This solid matter consisted of — 


Organic or combustible matter, ....... 600 5 grains. 

Ijioi;gaiuc maiter or ash, ... 831.1 .. 


1431.6 gimns. 

The organic matter consisted of colouring matters, resinous 
substances, and other compounds, which the soda employed had 
dissolved out of the fibre of the unbleached flax. There is every 
reason to believe that, under favourable circumstances, these 
organic substances would readily minister to the growth of 
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c, The inorganic part, or ash^ was found upon analysis to con- 
sist of — 


Carbonate of Soda, 

Per Gent 

. 73.17 

Or ft Gallon emtainedp 

608.0 grama 

Sulphate of Soda, 

. 1443 

120.0 

Chloride of Sodium, . 

. 11.22 

oas 

Carbonate of Lime^ 

. 0.26 

2.2 

Carbonate of Magnesia, 

. 0.14 

1.2 

Oxide of Iron and Alumina, .... 

. 0.23 

1.9 

Insoluble Siliceous Matter, • . . . • 

. 0.03 

4.5 


100.00 

831.1 grainst 


Or it was composed almost entirely of common salt, sulphate of 
soda, and carbonate of soda, with a small admixture of sand and 
lime. Of these salts of soda each gallon contained 821 grains, 
or e^ry 84 gallons contained a pound. 

Of course the refuse leys must vary in strength ; but, suppos- 
ing them to have the composition of that which 1 examined, every 
9,000 gallons would carry down about half a ton of soda-salts 
into the river. A slight acquaintance with the relation which 
these salts of soda bear to the inorganic constituents of plants 
will shew how valuable an effect they are fitted to produce when 
applied, under proper conditions and in due quantity, to our 
cultiva^ crops. They are even the more valuable from the large 
quantity of organic matter with which they are combined, and 
which they render soluble in water. It is a singular ciircum- 
stance, though it is one which applies also to many other liquid 
manures, that it is only the great abundance of it in one place 
that renders it difficult to apply it all to any useful purpose. 

There are two ways in winch it may be used. It may either 
be made into a compost with peat, earth, and the lime refuse of 
the same works, and applied as a top-dressing to grass-land, or 
in preparing for the green crop, or it may be employed for the 
purposes of irrigation. It would be difficult to use up the whole 
of the waste leys of a large work in the former manner. Oould 
they, however, be turned into a reservoir, and, after being suffi- 
ciently diluted, be made to flow over an extent of grass-land, any 
quantity of them might be turned to profit. 

The owners of such works, however, have rarely the oppor- 
tunity, seldom the extent or kind of land at their command, 
which admits of such means being adopted by themselves for 
turning their waste materials to a profitable use, while those in 
their own neighbourhood who have the means will seldom give 
themselves the trouble of even making a triaL I know one 
bleach-work in Scotland from which these saline matters were 
allowed to run into an adjoining stream in ^eat abundance, 
imtil, a short while ago, the proprietors of the river accused 
them of polluting the water, and have compelled them to make 
a Uad^ several miles long, to carry them off nearer the sea. How 



304 PROCEEDINGS OF THE AGRICULTURAL CHEMISTRY ASSOCIATION. 


mncli better to have considered whether the money thus spent 
might not have been employed in turning the liquid to some 
good use than in hastening and securing its escape unmixed to 
the sea ! 

There are still some persons who are opposed to the general 
diffusion of elementary scientific knowledge among the agricul- 
tural classes. But knowledge is the only sure extinguisher of 
pirejudices — the only irresistible remover of hindrances to the pro- 
gress of the arts of life. However much, therefore, we may lament 
and complain of instances of large and unheeded waste, such as that 
above described, we cannot expect to see things generally altered 
imtil such knowledge is more widely diffused. When the agri- 
cultural community have been generally taught to see and under- 
stand the purposes served in reference to the growth of plants, 
by substances which, in any locality, may happen to run to waste, 
and thus to understand the uses to which they may naturally be 
applied, we may expect that they will carefully collect and every- 
where work them up of their own accord. But, while they 
remain in ignorance of the principles on which the uses of such 
substances are based, we shall always meet with disappointment 
in endeavouring to persuade them to do what our better know- 
ledge teaches us would be manifestly to their advantage. This 
is one of the reasons why the Agricultural Chemistry Association 
consider the diffusion of such knowledge, in every available way, 
as so necessary to the success of their exertions for the improve- 
ment of Scottish agriculture, through the application especially of 
chemical science. 


XXI. COMPOSITION OF THE FIRST AND SECOND REFUSE OF THE SCOTTISH 

DISTILLERIES. 

Ano.ther illustration of the observations above made may be 
drawn from the waste of the valuable refuse of the Scottish distil- 
leries, which takes place to a great extent in some parts of the 
country. 

We have seen, in a former article^ (xni.,) that the water in 
which barley is steeped, before it is malted, extracts various saline 
and other substances from it, which impart to this steep-water 
a considerable fertilizing value. But, after it is malted a much 
larger portion is extracted by the worts, and remains in them 
even after these vrorts are fermented and fined by the brewer or 
the distiller. These substances remain, to a considerable extent, 
infthe beer, as we have also seen in a preceding article, (xiv.,) 
but, when the fermented worts are distilled by the whisky manu- 
facturer, they all remain behind in the still after the spirit has 
been drawn off. 

The refuse of the stills is muddy, and more or less thick, and 
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contains sugar, gum, altered starch, protein compounds, and saline 
matter — ^all in quantities which vary with many circumstances. 
Many of the distillers, who keep cattle to eat up their draff - — ^the 
exhausted husks of the barley — ^give this still-refuse as a drink to 
their stock, and in this way turn it to a profitable account. Others 
give it to their milk-cows, or sell it to the dairymen, when they are 
near a large town, or to the pig-feeders, who find it a profitable 
article to purchase. By the latter class, in thesuburbsof Edinburgh, 
it is often kept for months inlarge tanks till it sours, and, as they say, 
sweetens again. In country districts, as in parts of Mid-Lothian, 
the farmers buy it, and carry it for several miles in large casks, for 
the purpose of mixing with and enriching their ordinary manure. 

During my visit to Islay, last summer, I observed a milky 
liquor running into the sea, in large quantities, near Port-Helen, 
and, on inquiry, I found it to proceed from the distillery of Mr 
Eamsay, and to consist of the still-refuse above described. Upon 
inquiry, I learned, from Mr Eamsay, that he could not use it all 
up himself, that none of his neighbours about Port-Helen thought 
it worth the trouble of carrying away, and that about 10,000 
gallons a-year were let off into the sea from his distillery alone. 
1 suppose that, from the other distilleries in Islay, of which there 
are now, I believe, six or eight, a similar waste takes place. 

At the request of Mr Eamsay, I brought with me to Edinburgh 
two bottlesof this refuse, forthepurpose of submittingittoa chemi- 
cal examination. The one contain^ the more fluid portion of the 
liquid, the other the thicker matter, which subsides in the tank into 
which the liquid runs when it is first drawn from the stills. The 
results of the examination of these two liquids were as follow : — 
1®, The thinner liquid. — An imperial gallon of this liquid left 
on evaporation 4,235 grains ; or everg five gallons contained 
upvoards of three pounds of dry solid matter. 

This solid residue consisted of — 

Organic Matter, 3,871 grains. 

Inorganic Matter, 364 


The organic matter^ as I have already said, consists of gum, 
sugar, protein compounds, &c., all more or less changed, but all 
fitted still to minister to the nourishment both of animals and 
plants. Of this mixed matter every gallon contained upwards of 
half-a-pound. 


TRANS. ^MARCH 1846. 
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The reader will be struck, on inspecting the above numbers, 
with the large proportion of phosphates contained in the s^ine 
residue of this lig[uid. In fact, with the exception of a little 
siliceous matter, it consists almost entirely of the mixed phos- 
phates of potash, soda, lime, and magnesia. The known value of 
these phosphates, both to the growing plant and to the growing 
anima lj fully establishes the fact that there is a serious loss to 
^e country in the large waste of this liquid which is constantly 
taking place, and, therefore, that every ecotiomicall^ available 
means should be adopted for preventing it in future. 

2®. The thicker liquid^ which is deposited at the bottom of the 
tank, is of sufficient consistence to be given alone as food for 
pigs, while the thinner liquid is more fitted for a drink for cattle* 
An imperial gallon of this liquid left 10,884 graijpjl of dry solid 
matter, or iu:o gallons contained ujgwards of three pownds of dry fod. 

To many tins proportion may probably present itself in a more 
striking light, when I state that this thick liquid contains about ono- 
fourth imre dry food than an equal weight of turnij^s. 

This solid residue consisted of — 

Oiganic Matter, 10,290 grains. 

Inorganic Matter, . .•*.*. 594 


10,884 

Thus the organic matter — ^the gum, sugar, protein compounds, 
4ce. — ^form by far the largest proportion of the solid matter con- 
tained in the liquid. 

The inorganic part, or ash, upon analysis, was found to contain — 

Per Or an Imp. GalliHi 

CenL contained* 


PotBi^ and Soda, with a little Mniiatic and Sulphuric ^ 

PhoBphorie Acid, (combined in the liquid wiCi Pot^ \ a. 

and Soda,) / 

Phosphates of Magnet and lime, .*..,. 15.90 

Siliceous Matter, 20 95 

Loss, 0.44 


226 grains* 


145 ... 

94 ... 

124 ... 

5 ... 


100 594 

Here also, as in the thinner liquid, the phosphates, and espe- 
cially the alkaline phosphates, abound, forming nearly the whole 
of the ash indeed, with the exception of the siliceous matter, 
which, in this sedimentary part, is present in considerable 
quantity. 

This siliceous matter is, of course, of no value in feeding, 
though it will not be without its influence in promoting the growth 
of a com or grass crop, when the refuse is used as a manure. The 
presence of this large quantity of silica, however, is physiologi- 
cally interesting. It must have been extracted ifrom the husk of 
the malt in the mash-tub, during the preparation of the wort, 
and the point of interest is, that so much of the silica of the 
husk should exist in this readily soluble state, and should be so 
^ily taken up when the grain is immersed. This fact is, no 
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doubt, connected '^ith the purposes which this silica is destined 
to serve during the germination of the seed after it has been 
sown in the soil — a point to which I shall have occasion to refer 
more particularly in a subsequent article.* 

The above analyses sufficiently demonstrate the value of the 
two forms of this first distillery refuse — ^the thinner and the 
thicker liquids — both as a manure for com and grass crops and 
as food, especially for young and growing animals. I think it 
likely that the thicker liquid might be advantageously put 
into the drills as a manure for the potato, and permjps also for 
the turnip. Will any of the members of the Association ^ve it 
a trial as a manure I If it cannot conveniently be applied in the 
liquid state, it can easily be dried up by earth, chaff, saw-dust, 
bran, or any similar material. 

As I have above alluded to the comparative proportions of diy 
food contained in the turnip and in the thicker of these two 
liquids, it may be interesting to present a comparative view of 
the relative proportions of water and of organic and inorganic 
mattei's ineach of the liquids, and in turnips of average constitu- 
tion. A hundred pounds of each contain these three kinds of 
matter nearly in the following proportions : — 



Tnmqw. 

Distillery Refuse, 

Tlyiclc. Thin. 

Water, , . . 
Organic Hatter, 

. 89 

85t 


• lOi 

14 

6 

Inorganic Matter, 

. 1 

100 

i 

100 

h 

100 


This table shews that, both as respects the organic and the 
inorganic constituents, ihe thin liquid is equal in nutritive or 
manuring value to half its weight of turnips^ and the thicker liquid 
to fully its own weight of ihe^ same root, 

3°. The second refuse of ihe distilleries. The produce of the 
first distillation — ^the raw spirit — is put into the still a second 
time and distilled off, leaving a second residue behind. A por- 
tion of this residue was forwarded by a member of the Associa- 
tion in Morayshire for examination in the Laboratory, but it 
proved to be of no value. It was clear and colourless, and freer 
from foreign matter than most of our common spring waters. 
This was to have been expected ; for except the vomtile oils 
which accompany the spirit, and, perhaps, a little vinegar, little 
else but watery vapours can escape through the worm during the 
first distillation, 

XXII. ANALYSIS OP THE URINE OP THE SHEEP. 

The urine of fl.nimfl.la is now pretty generally understood to be 
valuable as a manure for nearly every kind of crop ; but the 

* See subsequent Article On the Composiiwn of tke AA of Barley Sproute. 
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urine of all animals is not equally applicable to this purj^se, as 
they do not all contain the whole of those substances which ojir 
cultivated crops require. The urine of omnivorous animals, such 
as that of man and of the pig, contains phosphoric acid in com- 
bination with the alkalis, and with lime and magnesia ; but that 
of herbaceous animals, in general, is destitute of this im}*ortant 
food of plants. The ox and the horse discharge the whole of the 
phosphates contained in their food along with their solid excre- 
tions, so ’that their urine contains none ; and the hare is the 
only herbivorous animal yet known in the urine of which these 
phosphates have hitherto been found in considerable quantity. 

It is probablj' because of the difficulty of obtaining the urine 
of the sheep that it has not hitherto been examined. I had 
recourse, therefore, to the butcher, who furnished me with a 
number of sheep^s bladders, containing urine in the state in 
which they were cut out of the body of the newly slaughtered 
animal. The contents of these bladders I put into the hands of 
my assistant, Mr Fromberg, with instructions to direct his 
principal attention to its inorganic constituents, and especially to 
examine it for phosphates. Mr Fromberg accordingly submit- 
ted it to examination, with the following results : — 

1®. When evaporated to dryness, 100 parts by weight left 7 
of dry matter — or 10 gallons of the urine held in solution 7 lbs, of 
dry fertilizing substances, 

2^ This dry matter, when burned, gave off ammonia, and left 
a large proportion of ash. It consisted in 100 parts of — 

Per cent 


Organic Matter containing Nitrogen, ...... 7i-3G 

Inorganic or Saline M^ter, 28.14 


100 

3®. The saline matter or ash was composed as follows : — 
Composition of the Inorganic part of Sheep'* s Unne, 


Sulphate of Potash, 2.08 

Sulphate of Soda, 7.7^ 

Chloride of Potassium, ..... 12.00 

Chloride of Sodium, ...... 32.01 

Carbonate of Soda, ...... 42.23 

Carbonate of Lime. ...... 0.82 

Cirbonate of Magnesia, 0.48 

Phosphates of lame. Magnesia, and Iron, 0.7>I 
Silica, 1.06 


100.00 

The urine of the sheep, therefore, contains only a very small 
quantity of phosphoric acid in combination with lime and mag- 
nesia. It agrees very closely in this respect, therefore, with that 
of the ox and the horse, in which no trace of phosphates has yet 
been detected. It abounds also, as the urine of these animals 
does, in salts of potagh and soda. It is especially rich in com- 
XCLOJX salt and in soda, which, in the ash, is in the state of carbon- 
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but which in the urine is, no doubt, combined with some 
organic acid. If it he natural to the urine of healthy zheep to con- 
tain so much soda^ uce ioay find in this one reason why t/Uy relish 
salt so highly^ and thrice so much better when it is abundantly sup- 
plied to ihe*ii. 

^ 4®. The organic part contained, as was to be expected, a con- 
siderable proportion of urea, a substance vvhich, during the fer- 
mentation of the urine, is c^nged into carbonate of ammonia. 
The following table represents the entire composition of the 
urine, both of the inorganic and of the organic parts, so far as 
time permitted the latter to be submitted to examination: — 

Composition of Sheep* s Urine in 1000 parts. 


Water, 928,97 

Uiea, 12.82 

Organic Matter soluble in Alcohol, {sp. gr. 0.83,) 33.30 

Organic Matter soluble in W'ater, insoluble in Alcohol, . . . 3.40 

Oiganie Matter soluble m weak Potash, insoluble m Water and> » 

Alcohol, J 

Organic Matter insoluble in any of these hquids, • • . . • 0.15 

Inorganic Matter, consisting of — 

Sttlpliate of Potash, 0.5r 

Sulphate of Soda, . . . • 1.32 

Ohloiide of Potassium, 2 05 

Chloride of Sodium, • • • . 5.4? 

Ohlonde of Ammonium, 3 00 

Oaibonate of Soda, 7 ^9 - 20.09 

Carbonate of Lime, 0.14 

Carbonate of Magneaa, 0.08 

Phosphate of Lime and Magnesia, with trace of) |v .o 

Phosphate of lion, • | 

Silica, with trace of Oxide of Iron, 0.18J 


99^63 

The urine of the sheep, therefore, is to be classed along with 
that of the ox and the horse. It contains a trace of phosphates ; 
but) like the above animals, the sheep excretes most of the 
phosphates of its food in its solid droppings. The urine of this 
animal, therefore, though rich in soluble saline matter, and in 
substances yielding ammonia, would not be sufficient of itself to 
maintain the fertility of any land not naturally rich in the earthy 
phosphates. It is the conjoined action of the urine and of the 
solid droppings of the sheep trodden in together, which renders 
this animal so valuable a servant in fertilizing the fields of the 
practical farmer in so many parts of our island. 

XXIII.— COMPOSITION AND RELATIVE VALUES OP TWO KINDS OP SALT 
EMPLOYED IN THE MAKING OF CHEESE. 

The stoning of cheese is a process of much importance in 
dairy districts, and upon the nicety and skill with which it is 
performed the quality of the cheese in a considerable degree 
depends. 
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The object of the stoning or pressing is chiefly, of course, to 
press out water, and perhaps air, from the interior of the cheese, 
and thus to make it more compact, drier, and denser. This, 
however, must be done ^adually and gently, and, therefore, is a 
work of considerable- time. In hot summer weather it often 
becomes a matter of considerable difficulty, in consequence of the 
drying and hardening of the skin of the cheese, and the conse- 
quent dosing up of the ]^res by which the water ought to escape. 
Hence the cheese-press is placed, if possible, in a sikiation where 
a moderate and pretty uniform temperature can be kept up, 
and hence also numerous precautions are taken by skilful dairy- 
maids, by frequent wetting and washing the cheese-cloth, and 
otherwise, to keep the skin soft and kindly, and its pores from 
being closed. 

Among the drcumstauces which not unfrequently affect the 
ease and f^rfection of this stoning process, it has been observed 
that the kind of salt employed, either for mixing with the curd 
or for rubbing on the outside of the cheese, has a perceptible 
influence. JViy attention was first called to this circumstance in 
the summer of 1844, by Mr Finlay of Toward Ca«?tle, who sent 
me two samples of salt to be analysed, accompanied by the follow- 
ing letter: — 

Castle Toward, Greenock, 

2d July 1844. 


Sir, — I take the liberty of sending to yonr address, with this note, two samples 
of sal^ one marked — 

No. 1 — Saltcoats, and the other 
No, 2 — Common, 

which I ^onld yon to analyse, for the purpose of ascertaining why sweet milk 
cheesy into which the former is put, stone better than those made with the latter. 

This summer I haye been making sweet milk cheeses -mth. the milk of twelve 
ooTO ; and_ the dairymaid has found, as usual, difficulty in eEtiacting the whey. 

I believe, is a general complaint this season ; and it is supposed by some to 
TO (^mg to the state of the weaUier or pasture. Although we made the same kind 
of cheeses last year, with the same dairymaid, and the cows on the same pasture, we 
have found vay much greater difficulty in extracting the whey this year than last. 

We are obliged to keep the cheeses eight, nine, and ten days under the press, 
and l^t year three or four was sufficient. 

This ka great inconvenience, and some additional expense ; but would be of com- 
j^tiveiy httle importance if the cheeses, after all, were thoroughly dried, which, 
nonevez^ ^ not been the case; for it h 2 » frequently happened that cheeses which 
appeared kird and dry when taken out of the press, m a few days began to sweat ; 
numerous drops of whey oozing out, causing cracks, and greatly injuring the cheese. 

1 nappened to mention this circumstance to a tenant who has a large dairy, and 
ne recommended me to try Saltcoats salt instead of common salt, which I did, and 
1 now find tluit none of the cheeses made with this salt are subject to suffer from 
whey oozing out after being taken from the press, although they still requu*e to be 
m the press than we should like — say about seven or eight days. 

“ view in ending these salts is to ascertain, if possible, the 
cause of the difficulty we have this season experienced with our cheeses, and to dis- 
cover a remedy. 

It is a matter of much importance to dairy-farmers, and I shall he glad to hoar 
from you, at your convenience, on the subject.— I am, &c. ^ 


Alex. S. Finlav. 
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In a subsequent letter, Mr Finlay informed me that the sam]ple 
which he had sent under the name of common salt, was Oheshire 
salt, obtained from Liverpool. The two samples, when analysed, 
were found to have the following composition respectively : — 

Saltcoats. LiveipooL 


Chloride of Sodimr, (Common Salt,) . 92.38 97^6 

Chloiide of Calcium, 1.28 0.93 

Chloride of Magnesium, ..... 0.G4 — 

Sulphate of So<hi, (Anhydrous,) ... 242 1.51 

Moisture^ 3.01 0.08 


99.71 99.88 

These results given by the two salts, on analysis, suggested to 
me an explanation of the fact described by Mr Finlay, which I 
ventured to offer him in the following report : — 

8, Bank Street, 2d August 1844. 

Sir, — have the pleasure of enclo<«ing a copy of the results of an analysis of the 
two samples of salt received from you some time ago for examination. Yon will 
observe that the Liverpool salt is the purest, the Saltcoats salt containing more 
lime, magnesia, and sulphuric acid than the other. 

In regard to the curieos and interesting question yon have asked me to solve, 

I confess I can only give you a probable, but what appears to me not an unlikely, 
solution. 

It is recognised, I believe, by cheese-makers generally, that weather which is 
neither too dry nor too moist is most tavonrahle to the quick and perfect stoning of 
the cheese. The moist weather acts by hindering the d^*ing of the doth and sur- 
face of the dieese while under the pr^ure — ^Uie dry weather dries both too rapidly, 
and makes the crust of the cheese comparatively hard, and veiy close and imper- 
vious to the water within. 

You know that, when milk is heated upon the fire, a very close and compact 
skin or brat forms upon its surfiice, impervious even to the steam which rises &om 
the milk, and which, therefore, lifts up the skin and makes the milk boil over. In 
warm weather a similar skin forms upon the cheese, and, though you wply the usual 
pressure, the water from within will escape with great slowness. It uUl take too 
tong to drgy and, if you take it out of the press and expose it to the free access of dry 
air, the cheese will dry, but it will crack, as you describe ; or, if it is kept in acool 
place, the crust will soften, and the moisture will ooze out ^m vrithin, or the cheese 
ujiU sveat. 

All this will happen provided yon n^e pure salt, and employ no means for keeping 
the crust soft and porous. The common salt you used was such compatativdy pure 
salt, and, therefore, the appearances I have described presented themselves in the 
dairy. 

Now the Saif coats salt being less pure — containing, in xMU’ticular, chloride of 
calcium and chloride of magnesium, both of which are deliquescent, or attract moist- 
ure from the air in the warmest weather — would never permit the outer crust of the 
cheese to become so -very compact and impervious as the Liverpool salt did. The 
imparities it contained would always keep the crust in a certain state of moistnre 
and openness, so that the whey from within would find a more or less ready passage 
through It to the cloth, by which it would be absorbed. 

This appears to account for the more rapid and perfect stoning of the dieese 
cured with the impure salt. Had it contained still more impur^— been more 
deliquescent in the air than it is — its superiority over the common salt would in this 
dry season have been still more manifebt ; or, had ^ou been able to rub over the 
surface of the cheese now and then with the mother liquid of the salt pans, which 
contains much chloride of magnesium, this good effect might have been produced, 
{prabablg,) though the curing had been effected by tlie common salt. I am not sure 
that it would be safe to mix this mother liquor of the salt-works at once with the 
curd, as it might affect the keeping or flavour of the cheese. 

The above is, 1 think, a very probable explanation of the fact yon mention. It 
is not at all unlikely that the quality of the pasture, the drought of Uie season, and 
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other circumstances, may so affect the natural quality of the curd, or the lichness of 
the cheese in butter or in saline matter, as to pioduce something like the effect you 
describe upon tlie whole of your cheese. That it all stones less rapidly than usual, 
whatever Und of salt is us^ is in favour of this opinion ; but it is safer, 1 think, 
not to suppose the agency of any such influence^ if the causes 1 have mentioned be 
really such as could produce it. 

I have been very much interested, and at first rather puzzled wdth your inquiry ; 

I hope, therefore, it will not be long before you meet with some other similar fa^ 
and that you will do me the favour to bring it under my notice. 

Alex. Finlay, Esq., Toward Castle. 

In a later communication Mr Finlay offered to undertake any 
further experiments, with deliquescent or other salts, which I 
might think of suggesting to him. The subject, however, was 
too new to myself, and I knew too little of the niceties of cheese- 
making to be willing to run the risk of suggesting trials which 
might lead to failure and the injury of many cheeses, arising 
either from my own ignorance of the subject or from the mis- 
management of the dairy-maid. 

I have, since that time, had opportunities of attending to all 
the details of the stoning process — especially in the well-managed 
dairy of my friend Mr Alexander of Balloehmyle, at his farm of 
Wellwood, in Ayrshire — and I have ascertained that the quick- 
ness of stoning depends very much upon the management. It is 
usually effected in this part of Ayrshire in about four days. The 
weather affects it, but the constant attention of the skilful dairy- 
maid defeats the action of the weather, and preserves a pretty 
uniform progress in the several stages of the cheese-making 
process. 

Still the fact of Mr Finlay remains untouched. Greater care 
and skill may overcome the tendencies of the season, but why is 
this greater care necessary I Why does the quality of the salt 
affect the rapidity of the stoning process, the care, and skill, and 
weather being the same ! I am still inclined to tliink that there 
is a foundation of truth in the explanation I have given in my 
letter to Mr Finlay. The summer is coming, however, and I 
beg to call the attention of members of the Association to the 
subject — ^to ask them to make inquiries, observations, and ex- 
periments regarding it, and to favour me with any new informa- 
tion they may happen to possess, or may be fortunate enough to 
acquire. , 

I have said above, that, in the summer season, when the herb- 
age cropped by the cow differs in compo&iition, as we know, from 
that of the other seasons of the year, the cheese itself may have 
some peculiarity in composition. It may hold more or less butter 
or saline matter, or the curd may be in some peculiar state which 
will affect its conversion into cheese. If this be the case, the" 
question proposed by Mr Finlay is altogether a chemical one, 
and can only be solved by prolonged and rigorous chemical 
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inquiry. I am at present, therefore, directing my attention to 
the cheese itself, and am causing experiments to be made with 
the view of ascertaining the nature of the differences in chemical 
composition, which, no doubt, attend the numerous well under- 
stood differences in its economical quality. A knowledge of these 
differences will lead us so far towards a more thorough solution 
of the problem which forms the subject of the present article. 


XXIV. ON THE USE OP BONES AND LIMB IN THE IMPROVEMENT OP 

HILL PASTURES. 

There are two considerations which naturally point to the use 
of bones and of lime in the improvement of high pasture lands, 
and to the peculiar circumstances by which their economical use 
is indicated. Thus : — 

1°. The rains which fall on high districts of country naturally 
dissolve many substances out of the surface-soil over which they 
flow er through which they penetrate. Among these substances 
lime is one which is always present in our mountain and hill 
country streams when they reach the low lands that border 
them. In course of time, therefore, the soil of every sloping 
country ought to become poor in lime, from the action of this 
cause alone ; and as lime is necessary in our climate to the 
luxuriant growth of all our cultivated crops, the addition of lime 
to such land may be expected to increase its productiveness. 

But if there be in the hill country or in its rocks any natural 
source of lime, the springs which rise through the soil, and 
even the waters tliat descend from the heights, may bring with 
them enough to keep the slopes of moderate elevation in a state 
of average fertility, in so far as the presence and action of lime 
are concerned. The necessity of lime, therefore, and the advan- 
tage of applying it, will not be so great on hill pastures which 
rest on hmestone or on trap (whinstone) which contains much 
lime — or over which higher mountains rise in which these rocks 
abound, and from wMch the rains can bring down lime to 
replace what the lower slopes are constantly losing by the agency 
of natural causes. 

2®, The feeding of growing stock — ^whether sheep or cattle — 
on hill pastures, naturally removes from the soil the earthy 
matters which enter into the compomtion of their bones and of 
the other parts of their bodies. Confining our attention to the 
bones alone, if we consider that an animal of 20 to 25 stones 
weight (Dutch) contains about 50 lbs. of bone, the important 
constituents of which it derives from the soil, it will easily be 
understood how the rearing of thousands of growing stock on a 
hill-side, and for successive generations, should impoverish the 
soil of the materials of bones, and how, therefore, the application 
of bones as a manure should increase its productiveness in those 
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grasses from which the animal derives the materials of which its 
bones are built up. 

It is by the application of these two theoretical deductions 
to the treatment of their high pastures, that skilful practical 
men in various parts of the countiy have been led to the use of 
lime and of bones more or less mixed with certain saline sub- 
stances not naturally present in the bone alone. The subject 
is one of much interest in many parts of Scotland at the present 
time, and it was selected as one of the topics for discussion at 
the late Agricultural Breakfasts of the Association at Dumfries. 
I take this opportunity, therefore, of drawing the attention of 
the members to the results of some experiments on the use of 
bones and lime as improvers of high pasture land, which have 
been communicated to me by Mr Fleming of Barochan,^ in 
Eenfrewshire, and by Mr Stewart of Hillside, in Dumfriesshire. 
They will, I hope, satisfy many other practical men of the economy 
of using bones as a manure even on hill pastures, and will be 
the means of bringing out farther information regarding the 
results of experiments, which cannot fail to be interesting to the 
holders of the extensive grazing lands in the south and west of 
Scotland, and to the sheep-farmers in the north. 

4®. In regard to bones, Mr Fleming writes — ‘‘ I have had very 
satisfactory results this }ear (1845) from top-dressing meadows 
and grass, on the new moor property I lately purchased, with 
dissented bones and guano and salt. The produce has been 
doubled at the trifling expense of 16s. per acre, so that I shall 
cultivate little up there, but shall turn my attention to the 
meadows, and to the improving of my grass on the high lands, with 
the view of wintering my stock on the low lands and in sheds.” 
The land here referred to is, I believe, 500 or 600 feet above the 
level of the sea, and, when it came into Mr Fleming’s hands, was in 
a very wet, worn-out, and neglected condition. 

Of bones as an improver of such grass-land in Annandale in com- 
parison with lim^ Mr Stewart has pven me the following result: — 
To two portions of cold clay-land, drained^ ploughed perhaps 
twenty years ago, and since lying in grass, I applied respectively — 

“ a. Bones at the rate of 32 imperial bushels per Scotch acre, 
costing 2s- 8d. per bushel, including carriage — ^in all, : 5 : 8 per 
Scotch acre. 

“ 5, Lime at the rate of J 80 imperial bushels of shells per Scotch 
acre, at 6d. a bushel, including carriage — ^in all, : 1 Os. per Scotch 
acre. 

“ The effect is mostly in favour of the bones, both in the quantity 
and in the quality of the pasture and hay. I have had such trials 
made on the same fields five years, three years, and two years ago, 
and the superior effect of the bones will continue, I believe, for 
many years.” 
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“On dry land,’’ he adds, “that is, as a top-dressmg for old 
pasture grass, the effect is the reverse. Lime is here the best 
according to my trials. I have not yet examined the relative 
effect of the two substances on rough wet pastures never plough- 
ed.” 


The above remark of Mr Stewart, that on dry land lime is 
better than bones, can only apply, of course, to the spots on which 
his experiments were umde. The relative effects of these two 
substances depend, as I have already explained, upon something 
more than the mere dryness of the soil — on the presence or 
absence namely of the constituents of bones, and on the kind of 
treatment to which the land has previously been subjected. 

5°. Respecting the form in which lime is best applied to grass- 
land Mr Stewart makes the following observation : — 

“ On old grass-land much fogged^ lime when laid on in the flour, 
newly slaked, has much less effect and is less permanent than 
when laid on some months after it has been slaked, and is spread 
in the drachel* or wet state, almost like mortar. On comparing 
parts of the same field, in the same circumstances, after ten years, 
the difference is most decided. I find all the observing farmers 
who use lime are now discovering this, after thousands of pounds 
have been erroneously spent by myself and others.” 

This fact, when first communicated to me by Mr Stewart, was 
new to myself. It has since been repeated to me by other 
Dumfriesshire farmers, and I am told that a similar observation 
has been made in the dales <iof Yorkshire. Upon inquiry, I am 
led to understand that the immediate effect of the application 
of the lime in the two states is not very different, but ^at those 
good effects are observed for a longer period when it has been 
applied in the wet state. 

If this be the state of the fact, the explanation seems to be, 
that by the long exposure to the air, the wet lime has been in a 
great measure reconverted into carbonate, and its particles per- 
haps a little cemented together. Both of these circumstances 
tend to render the lime less soluble in water than when newly 
slaked, and therefore less liable to be washed out by the rains 
that fall on these sloping pastures, or by the waters which flow 
down upon them from above. It is easy to see how, after a lapse 
of ten years, this unequal effect of the rains should become 
apparent upon the quality of the grass, in so far as this quality 
is dependant upon the proportion of lime contained in the soil. 


XXV. ON THE STEEPING OT SEEDS IN SULPHURIC ACID. 

In the summer of 1841! I received a communication from Mr 
George Dalziell, Holm of Drumlanrig, informing me that he had 

* I fanc^ this is irom the same root as the Ehiglish d}ai,gdltd. Other iamietb talk 
of the wet or dMy state of the lime. 




316 PBOCEFDINGS OF THE AGRICULTURAL CHEMISTRT ASSOCIATION. 


tried the steeping of seed-harley in diluted sulphuric acid before 
sowing it, with, as it then appeared, a very marked effect on the 
luxuriance of the crop. In August 1845, in answer to my 
inquiries, he farther informed me, “ that the difference was very 
marked in all the stages of growth, and that, in the end, ih^ 
quantity per Scotch acre teas eight bushels more on the land sown 
with the steeped than in that sown with the unste^ed grains 

This fact is a very curious one, and I publish it now in the 
hope that, during the present season, the experiment may be 
repeated on other soils, in other districts, by different partiei^ 
and on different varieties of barley, and the results communi- 
cated to the public either through the Association or otherwise. 

But this experiment of Mr Dalziell, though no doubt original 
on his part, is not the only one which has been made in regard 
to the effect of acid steeps in promoting the growth of corn. 

In the account of the eighth annual meeting of the German 
agriculturists at Munich, in 1844,* I find an account of experi- 
ments made in Silesia by Tinzmann, to the following effect : — 

Barley steeped six hours in sulphuric or muriatic acids, diluted 
with forty waters — ^about 5 lb. of acid per acre — gace one-fourth 
more grain and straw. Steeping in pure water gave more straw, 
but a very slight increase of gram. The same quantity of acid 
diluted with water, and sprinkled over the ground before sowing, 
gave very little increase. 

When diluted w ith forty waters, the sulphuric acid browned 
the outside of the grain, but did not prevent its growing well ; it 
ought, however, for safety, to be diluted with fifty or sixty times 
its weight of water. 

Tinzmann also tried the sulphuric and muriatic acids upon 
wheat, oats, and vetches, and upon tumip*|* and grass seeds, and 
states that, in all cases, he found the steeped seeds, especially 
when sulphuric acid was used, do better than the unsteeped. 
He adds, however, that the acid must be used with precaution, 
that wonders are not be expected from it on poor exhausted soils, 
and that it is on soils which have been long in good cultivation 
that its effects are most observable. 


XXVI. SUGGESTIONS FOR EXPERIMBiVTS ON THE STEEPING OP SEED 

B ARLE V « 

The experiment suggested by the preceding article may be 
made more interesting by making along with it a series of other 


* Bericbi uber die achte Versammlung Teutecher Land and Foist -wirthe za 
Hnnchen yon 30th Sept, bis 7 Oct. 1844, p. 244. 

t annoymous correspondent, who some time ago requested me to turn my 
attention to the steeping of tnmip seed, may take a hint from Tmzmann''8 enen- 
moits. 


SUGGESTIONS REGABDING THE STEEPING OF SEED BABLEY. SI 7 


expei'iments upon steeping, which are connected with points of 
practical and physiologic^ interest. Thus : — 

1®. In a previous article, (xin.,) I have stated that when 
barley is steeped for the purpose of malting, the water, which is 
several times renewed, extracts from it a considerable proportion 
both of organic and of inorganic matter. The inorganic part of 
the extract is rich in alkaline matter and in phosphates, all of 
which must be lost to the seed, and jet it sprouts well in the 
hands of the maltster notwithstanding. Is the saline matter 
which the grain thus loses necessary to its healthy or perfect 
condition ! Is it necessary to its growth in ordinary soils ! Is 
it a provision of nature by which a store of these substances is 
laid up in the seed above what is required for its own perfect 
developement, with the view of meeting the emergency of its 
being placed in a soil in which these substances are unusually 
deficient t Or are we to consider as only accidentally present the 
saline and other compounds which are thus easily extracted 
from it by simple steeping in water ? 

These are interesting question^ especially to the chemical 
physiologist, and it would be very interesting to solve them. If 
the seeds sprout and the plants grow as well, and yield as good a 
crop on all soils, after these salts are extracted by water, as 
when the unsteeped seed is sown, or seed steeped only in so 
much water as it can absorb, then we may infer that what the 
water extracts is not necessary, and that the seed would perform 
all its natural functions as well without their presence. In that 
case we should be justified in concluding that they formed no 
part of the necessary and natural constitution of a healthy seed. 

2®. But if, on the other hand, the seed thus exhausted by 
water grows less vigorously and yields a small return, then we 
should be justified in concluding, not only that these saline mat- 
ters which water extracts a^^e really necessary to the perfec- 
tion of the seed, but of inquiring whether the seed might not 
with advantage be provided with a larger portion — ^be beneficially 
steeped, that is, in a solution which would still further charge it 
with these saline substances, before it was committed to the 
soil. 

The answer to this inquiry would be obtained by steeping the 
grain in a solution containing the same or similar substances to 
those naturally present in the perfect seed. Such a steep would 
be obtained by the use of a mixture consisting of phosphate of 
so la, sulphate of magnesia, nitrate of potash, common salt, and 
sulphate of ammonia. One pound of each of these substances 
dissolved in 10 gallons of water, will be sufficient to steep SOO 
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lbs. of seed, which may remain in the solution from 30 to 50 hours, 
and should be afterwards dried with gypsum or quick lime. 

The quantity of saline matter above prescribed is sufficient to 
imprecate the grain with an additional portion equal to tliat 
which it naturally contains. 

3®. It is possible that after the grain has been extracted by 
water, it may again be impregnated beneficially with an artifi- 
cial saline solution, such as that above described, or by a solution 
of one of the substances only of which the mixture is composed — 
of nitrate or phosphate of soda, for example, or of sulphate of soda. 

Most of these experiments bear more or less directly upon 
practical operations, but they are especially interesting to the 
physiologist. I would, therefore, venture to suggest to such of 
the members of the Association as can appreciate the beauty and 
importance of such inquiries, that advantage might be derived, 
and considerable knowledge obtained, by the careful perfomiance 
of such a series of experiments as the following upon the steep- 
ing of barley : — 


Seed steeped and -washed 
in repeat^ waters. 

Steeped in as much water 
only as it can abw rb. 

Steeped in diluted sul- 
phuric acid* (Art. xx-^.) 

Steeped in diluted mu- 
riatieadd. (Art. xx.v.) 

Steeped in mixed saline 
ttolutions as ahoxe. 

Steeped first in water and 
then again in the mixed 
saline solution. 

Seed steeped in lutrate 
or phosphate of soda. 

Steeped first in water, 
and then in nitrate or 
phosphate of «oda. 

j Dry unsteeped grain. 


I am certain that some of these experiments, at least, will be 
attended to by the cnltivators of scientific agriculture during the 
ensuing season. 


XXVII. ON THE PROPORTION OF WATER CONTAINED IN SOUND AND 

DISEASED POTATOES. 

It has been very generally stated within the last few months, 
by writers and speakers upon the potato disease, that the affect- 
ed tubers of this season contain an unusual proportion of w^ater, 
while the sound tubers contain only the average quantity. 

Few persons in this country", I believe, liave made a sufficient 
number of determinations of thepropoition of water in sound and 
unsound potatoes of different varieties in the present year, to be 
entitled to give a positive opinion on the subject. I have, there- 
fore, caused numerous experiments on the subject to be made in my 
laboratory, and the general result is by no means in favour of the 
opinion above stated. If this result should be confirmed by far- 
ther examination, then any supposed connexion of the quantity 
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of water in the potato with the cause of the disease to which it 
is this year subject, must be given up. 

It is of consequence in forming a sound opinion upon this 
point that we should know wuth some degree of accuracy 
the average proportion of water found in potatoes of different 
varieties in former years and by different experimenters. The 
mean results of 90 experiments made upon healthy potatoes in 
France and Grermany in former years have been as foUows : — 

Vt ater per Cent 


Korte^ mean of 55 \aTieties, « - 73.1 

EinhofiT, ... 5 73.3 

Lampa^us, ... 4 .. 74*5 

Pfaff, ... 19 76.6 

Pa^en, ... 7 ^rieties grown on the same soil, • . 74.3 

General mean, 73 3 


We cannot, therefore, I think, be far from the truth, in assu- 
ming that sound potatoes on an average contain 75 per cent., or 
three-fourths of tiieir weight of water. 


2®. But to guard against error, it is also necessary to know the 
limits within which the per-centage of water varies in the healthy 
tuber. Without knowing this, indeed, we may be led by a limited 
number of experiments to conclude that the potatoes we are 
examining are unusually rich or unusually poor in water, while 
in reality the proportion of this constituent is quite within the 
limits which are firequently met with. The largest and smallest 
quantities found by the above experimenters were as follows : — 


Kdrte, 
Emhoff, . 
Lampa^us^ 
Payen, 


Haaimmn. 

Minimiini. 

Mean of tlie 

.... 76.0 

68.0 

75.1 

.... «l,3 

73.0 

76.3 

• • . • 77.5 

70.3 

74.5 

. . . • 79*4 

68.7 

74.3 


3®. The results hitherto obtained in my own laboratory are em- 
bodied in the following table : — 


yanet\ oT Fotatoi. 

Wherefrom 

By whom Scot 

Bmnd or Diwaw. 1 

W rttr ppr C nt 

B 

Hen^s nest 

do 

do 

do 

do 

do 

Seedling \ 
potato j 
do 

do 

J Hoagliton 
t Castte 
do 
do 

do 

do 

do 

do 

do 

do 

1 Mr Smith 
do 
do 

do 

do 

do 

do 

do 

do 

diseased 

do 

do 

i sonnd part 
( of same 
do 
do 

diseased 

do 

( sound part 

1 of same 

75.99 

75.58 

78.34^ 

}75.14| 

73871 

7336, 

81.09" 
8385 
j 79.23 

7363 

7312 

10.97 

One week in 
ibeljbonu 
t<H7. 

Do. do. 
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If from the above table we extract the limits of variation in 
the per-centage of water and the general means, we obtain the 
following numbers : — 

HvEnnum Miiiurnin 

In the sound potatoes, or parts;, - . 80.00 78 StO 

In the dhtuhtdf . . • • . 82.23 ^1,28 70-87 

If we were to judge from these mean numbers, we should say 
that the sound potatoes, or parts of potatoes, contained more 
water than the unsound. It is true that the maximum is greater 
in the diseased than in the sound, but the minimum is lower 
also, so that the fact of a potato being diseased does not seem to 
indicate any fixed proportion of water. It may he as low as 71 
per cent, or as high as 82. 

The necessity of numerous experiments in order to arrive at 
the truth, is shewn by the last set of determinations in the table 
— ^those upon the pink-eyed kidney. Had none been made but 
upon this kind of potato, we might have said that diseased 
potatoes, or parts of potatoes, contained much more neater than 
such as are sound. It is only the trials made upon other varieties 
that shew how erroneous such a general conclusion would have 
been, and lead us to attribute the difference in the case of the 
pink-eyed kidney to the circumstance that the seat of the disease 
happened to be in the wetter end of this peculiar potato. 

IiA^ORATORT OF THS AGRICULTURAL CHRlflbTRT ASSOCIATION. 

I2t& February 1846. 
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ON THE ANALYSIS OF THE OAT. 

By Mr Jons Pitkin Noeton of Farmington, ConxieclicnL 
[Piemium Fifty Soverdgns.] 

A CHEMICAL inquiry into the nature of the oat vrould he of 
importance in almost any part of Europe, hut it becomes a kind 
of national object in a country where, as in Scotland, oatmeal 
forms almost the sole food of a large portion of the population. 
But though Scotchmen have long fed and thriven upon it, and 
have carried their estimation of its virtues to every quarter of the 
globe \frhere their ad\enturous footsteps have penetrated, the 
true properties of the oat, its chemical constituents, the physio- 
logy of its growth, have been almost unnoticed. The few inves- 
^ations hitheito published have been of a partial character. 
Bfermbstadt and Sprengel were among the first who made experi- 
ments on the subject at all worthy of confidence. More lately 
Boussingault has published a single analysis; but no researches 
of an extended nature have hitherto been published. 

To the Highland and Agncultural Society belongs the honour 
of first encouraging an extended inquiry for the purpose of in- 
creasing our knowledge as to the general value of the oat, as 
food for man and beast, and as to other points, physiological and 
practical, connected w ith its growth and cultivation. The encour- 
agement of such researches is well calculated to retain for the 
Society its high position, and if possible to increase the estimation 
in which it is held, as the parent of the Agricultural Societies in 
the British Islands 

In the laboratory of the Agricultural Chemistry Association, I 
have enjoyed great advantages for the prosecution of such an 
investigation. The kindness of Professor Johnston afforded me 
every facility, while his great experience pointed out the proper 
method for the prosecution of my inquiries. 

In the detail of my results I have endeavoured so to arrange 
them as to present a distinct connected view of the whole inves- 
tigation, such as is necessary for its fiill appreciation. I have 
commenced with that which naturally comes first, the young plant, 
and have followed it through its successive stages of growth and 
development to maturity. This part of the subject completed, 
I shall proceed to the consideration of the full-grown plant. 


TRANS. — JULY 1846. 


X 
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1. — Of the Unripe Plant. 

Through the kindness of my friend Mr J. Girdwood of Feather- 
hall, Corstorphine^ I was enabled to obtain during the past 
season, at intervals of a wee^ spedmens of the young corn, cut 
always from the same spot in the field, and forwarded so as to 
reach me in a perfectly fresh condition. 

I must here express my very great obligations to Mr Fromberg, 
first assistant in the Laboratory of the Agricultural Chemistry 
Association, to whom I am indebted for nearly all the results 
connected with the unripe plant. Early last spring, he under- 
took this part of the investigation, at the request of Professor 
Johnston, and has devoted much of his time to it during the past 
season. 1 am thus enabled to render my paper far more complete 
than it could otherwise have been. 

A — Of t?ie Quantity of Ash yielded by the several parts of the 
Unripe Plant 

As soon as the plants were received, portions of the several 

S arts were weighed for the purpose of determining the water, and 
tied at a temperature not exceeding 212** Fahre^eit, until their 
weight became constant. At least three separate portions of 
each part were taken to pro\ide for accidents, and to secure at 
least two concurring determinaiions. 

While the above were drying, others were weighed from which 
to determine the ash. The burning was always effected in plati- 
num vessels over argand gas-burners, and at a dull red heat. 

The first specimens of the young plant arrived on the 4th of 
June, and the succession at weekly intervals was uninterrupted 
until the cutting of the crop on the 3d of September. The oats 
were of the potato variety, and though retarded by the unusually 
wet season, were uniformly strong and healthy, the sample proving 
one of uncommon excellence. The plants on the 4th of June 
were from 4 to 6 inches in height, consisting merely of one leafi 
and the commencement of the stalk. These two parts, therefore, 
are first to be considered, as to the quantity of ash which they 
yield. 


1 . — Of die Leaf 

The following Table exhibits the proportions in the leaf at 
successive stages of its growth— 1. Of Water. 2. Of Ash. 3. Of 
Ash calculated dry. 



Day of the Month received. June 4. June 11. June IS.jJune 25. July 2. July 9. July 16. July 23. July 39.|Aug. 6. Aug. 13. Aug. 20.|Aug 27. Sept. 3 
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The decrease of water during the growth of this part is con- 
siderably more than in the ledl The quantity of ash in the 
undried stra’w (second line) increases toward the end, as in the 
undried leaf. This, in both cases, is owing to the gradual dis- 
appearance of the water ; for we see, in the third line, that the 
actual per-centage of ash in the dried stalk is less on the 3d of 
September than it was on the 4th of June. In the earlier growth 
of the stalk the dried stem or solid part, though less in quantity, 
actually contains a larger per-centage of ash than is afterwards 
necessary to its perfect maturity. As the stalk is the stem of the 
plant, through it must pass the inorganic materials necessary for 
the building up of all the other parts. How wise the provision, 
which enables it to furnish an abundance of these materials at the 
time when they are most needed ' Between the 6th and the 27th 
of August the demand upon the straw was very great; at this 
period the grain was most rapidly attaining its full size; the leaf 
also between the 13th and the ^th of August increased its per- 
centage of ash from 16 to 21. When these parts have attained 
their full size, and approach maturity, the ash in the stalk begins 
to accumulate again, as is seen in the two last weeks. This is at 
the same time that the decrease in the leaf mentioned above takes 
place. 

From the very large per-centage of water in the stalk on the 
3d of September, when the oats were cut, it is evident that there 
must be an immense diminution during the drying of harvest, as 
I have seldom found more than 13 or 14 per cent of water in 
straw taken from a well-made stack. This will appear in a sub- 
sequent table. 

3 . — Of ^ Qmntity of AbK in the Knots, 

It was not until the 23d of July that determinations of ash and 
water in the knots were commenced. Professor Johnston has 
stated in his ^Elements of Agricultural Chemistry, some curious 
facts respecting the knots in the stalks of wheat, rye, bamboo, 
&C. He saj s, that the ash of this part is larger in quantity, and 
contains a greater proportion of silica, which in the bamboo is 
sometimes found in solid masses* To ascertain if the quantity of 
ash m the knots of oats varied greatly from that in the whole 
straw, these trials were made. 


Table 3. 


Dagr of the 3Ionth r«ce»ed^ 

July 23 

Job 30 

4ng 6 

Vug, 13. 

Aug 20 

Aug 27 

Sept 3. 

Per cent of Water, 

Per cent of A^h, 

Do’ calculated dry. , 

76 05 
240 
10 02 

75 54 
254 

9 CO 

74 82 

2 63 
10 44 

79 29 
280 
10 48 

75 38 

2 90 
1179 

73 55 

2 98 
1127 

i 
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The variation in the per-eentage of water in this table is not 
large. The ash is, in accordance with Professor Johnston^s 
result^ larger in quantity than in the straw, taken as a whole. 
The difference in the ripe plant amounts to 2 per cent But in 
Table 2 the ash is given from the wlwh straw^ including the knots; 
the difference therefore between the knots and the straw, taken 
separately, would be at least 4 per cent The variations in the 
per-centage of ash, shown by the above table, are not very 
striking. 


4. — Of the Quantity of Ash in the Chaff. 

The determinations of ash and water in this part of the plant 
commenced on the 16th of July. I must here mention, that by 
the chaff I mean the outer covering which envelopes the oat du- 
ring its growth, becoming looser as it ripens, and finally falling off 
during thrashing. 

Per-centage of Ash and Water exhibited as before. 


Table 4. 


Bay of the Month 
receiired 

July 16, 

July 23. 

July 30. 

Aug. 6. 

Aug. 13. 




Per cent of Water, 

55.01 

56.95 

50.49 

45.04 

40.86 

47 08 

40.44 

2196 

Per cent of Ash, 

2.72 

3.92 

6.0S 

7.83 

11.05 

11.20 

13.38 

21.43 

Do. calcuUted dry, 

1 

6.00 

9.11 

12.su 

13.75 

18.68 

21.07 

22.46 

27.47 


The quantity of water ^ven by the above table is much less, 
whfle that of ash is much greater, than in any other part of the 
unripe plant ^ The extraordinary quantity of 27 per cent, as 
^ven in the tiurd line, is very remarkable. It is to be observed, 
however, that in no other specimen of chaff have I found so high 
a per-centage. The crop, as I have before stated, was unusually 
vigorous, and grown on a deep rich loam, where every thing it 
required seems to have been in abundance, and the per-centage 
of ash in every part is uncommonly large. It will be noticed that 
the increase of ash is more steadily progressive than in any of the 
other parts. 


5. — Of the Qumiity of Ash in the Oat 

It is necessary for me here to explain, that^ in speaking of the 
Oat^ I always mean the seed and husk together. By the Grain, 
I mean the seed divested of its husk. This distinction will pre- 
vent confusion. The oats did not become sufficiently developed 
for separation from the stalk until the 2d of July. The same 
treatment was pursued as with the other parts, and the following 
table exhibits the results. 
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Table 5. 


Day of tbe Montb 

July 

July 

July 

July 

July 

Aug. 

1 

Aug. I Aug. 

Aug. 

Sc^t. 

received. 

2 . 

9. 

16. 

23. 

30. 

6. 

13 

20. 

27. 

3. 

Per cent of Water, 

80.84 

75 50 

68 83 

63 22 

62 06 

6244 

55.11 

49.76 

45 92 

30 74 

Per cent of Ash, 

0.94 

102 

1.17 

1.33 

1.60 

1.62 

187 

1.83 

1.90 

2.53 

Do. calcuLited dry. 

4.91 

436 

3.38 

3.62 

4.22 

4 31 

407 

3 64 

3 51 

3 65 


During the growth of this part of the plant, the per-centage of 
water steadily decreased to considerably less than one-half of the 
original quantity. As in the stalk, this has caused an apparent 
increase of ash (second line), but when calculated dry (third line), 
there is an actual decrease. This diminution of ash occurs only 
in these two parts of the plant. I have already given a probable 
explanation of the cause in the stalk, and think that one equally 
simple may be given as to the oat itself. Every one who has 
noticed its growth, knows that the husk, being necessary for the 
protection of the grain, is formed first smd attains nearly its full 
size while the gram is yet scarcely visible. A subsequent table 
will show that the husk contains about three times as much ash 
as the grain. Daring the first growth of the oat, this husk, 
requiring an abimdance of inorganic materials, is to be formed, 
and we accordingly find such a proportion of these materials pre- 
sent, as are not found at any subsequent period. When the husk 
is formed the grain enlarges, and as it gradually becomes three- 
fourths of the oat, the per-centage of ash, taking the tw’o together, 
of course diminishes. By reference to Table 2 it will be seen, 
that on the 2d of July, just when the oat began to show itself, a 
sudden decrease took place in the ash of the stalk. The per- 
centage of water in the oats when the crop was cut, on the 3d of 
September, was more than twice as much as I have found in those 
taken from the granary or stack-yard. 

Heretofore I have only spoken of the quantity of ash yielded by 
the several parts of the plant; I now would direct attention to the 
composition of this ash, which will constitute the second division. 


JB — Of the Quality of the Ash from the several parts above 
memioned. 

This series of analysis by Mr Fromberg, has abeady involved 
a very great amount of labour, and is not yet by any means 
finished extending only over 7 weeks of the 14, in which the 
determinations of the quantity of ash were made. They extend to 
the 16th of July; and, so far as they go, present a complete view 
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of the curious and interesting changes which take place during the 
development of the various parts of the plant. As before, I will 
place the leaf first. 


1. — Composition of Ash from the Leaf of Unripe Oats 
at different periods of growth. 

TiUBLB 6. 





June 18. 

n 



Jiily]6. 

Potasli and Soda, 

Gbloiide of bodium, 

Lime, 

Mac^esia, . 

Oxide of Ivon, 

Sulphuric Acid, 

Phosphoxic . 

Silica, 

21.60 

16.31 

8.44 

333 

0.61 

11.74 

18.16 

16.58 

23.51 

13.54 

7 21 
311 
0.52 

12 85 
10.57 

28.54 

26.21 

11.30 
7.33 
3.47 
0.72 

10.59 

10.12 

30.31 

28.10 

7.56 

6.74 

306 

0 99 
7.68 

8 76 
36.50 

18.78 

7.92 
6J91 
2.39 
0.40 
9.50 

6.92 
47.62 

16.09 

4.09 
5.93 
2.35 
0.31 
6.45 
6.41 

58.28 

18.35 

0.30 

5.13 

1.63 

0.55 

13.05 

2 91 
58.22 

99.80 



100.14 

99.97 

100.14 


^ Perhaps the most striking feature in this table is the gradual 
disappearance of the chloride of sodium (common salt); from 16 
per cent, in 7 weeks it decreased to less than a third of a per 
cent A large quantify of soda yet remain^ nearly all in the 
state of sulphate, no aoubt The phosphoric acid, too, disap- 
pears in a great degree. There were at fi^t probably phosphates 
of potash and soda, but these must have len the leaf to supply 
the grain, and on ihe 16th July the small quantity of phosphoric 
^d left was nearly aU in combination with lime, magnesia, and 
iron. The oxide of iron seems to have fluctuated in its propor- 
tions less ihan any of the other substances. 

2 . — Of the Composition of Ash from the Stalks of the 
Unripe Plant 


Table 7. 


Potash and Soda, . 

CUoTide of Sodium, 

M^esia, . 

Oxide of Iron, 

Sulphuric Acid, 

Phosphoric Acid, . 

June 4. 

June 11 

June 18. 

June 25. 

Juty2. 

July 9. 

July 16. 

24.94 

32.66 

2.40 

0.88 

0.39 

6.15 

16.15 

16.29 

21.45 
34.65 
4.22 
3.20 
0.30 
7.82 
13 98 
14.32 

26.49 

21.94 

3.74 

220 

0.40 

8.51 

12.55 

20.41 

28.86 

21.57 

2.42 

2A8 

0A8 

4.87 

7,81 

28.08 

36.26 

11.62 

2.64 

1.17 

0.88 

7.98 

2.21 

36.64 

30.10 

17.82 

1.60 

2.27 

0.68 

9.09 

5.57 

32.39 

42.43 

4.46 
4.12 

1.47 
0.62 
7.84 
6.31 

I 34.85 

99.86 

99.92 

99.» 

99.77 

99.40 

99.52 

100.33 
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The decrease in the quantity of chloride of sodium is here also 
very remarkable, from 32| to 4^ per cent. The phosphoric acid 
continued without much variation until the 25th June, when the 
oat itself began to form; by the 2d of July the oats had shot up 
from the st^ and become visible; in that week a marked and 
sudden decrease took place in the phosphoric acid. In the two 
succeeding weeks it began again to increase. No very great 
changes seem to have taken place in the other constituents, 
excepting the gradual increase of silica. The composition of the 
stalk on the 16th of July differs very greatly from that of a 
mature stalk, as will afterwards be seen. It was then still green 
and vigorous, growing rapidly, and serving as a canal for the con- 
veyance of a great portion of their food to the other parts of the 
pl^t The inorganic ingredients, therefore, might be expected 
to vary, as we see them, with the fluctuations of temperature 
more or less favourable to vegetable growth. 


3 . — Composition of Ash from the tchoh Oat^ at different 
periods of its growth. 


Table 8. 




Jnij 2. 

July 9 

July 16 

FotA^ «nd Body, . 


3292 

31 31 

81 37 

OblOTxde of SodnuBH, 

, 

10 37 

810 

0 61 

Tfitina^ , ■ 

. 

270 

540 

6 76 

Magnesia, . 


344 

4 52r 

2 94 

Oz^of iron. 

. 

039 

0 21 

035 

Sulphuric. Acid, 


10 35 

1278 

16 42 

FhosphoncAcid, . 

. 

14 02 

20 09 

1519 

Sihca, 

■ 

2140 

17 05 

26 05 



98 59 

9946 

90 69 


During these three weeks the oat attained nearly its full length, 
but was yet quite green, and the grain had scarcely begun to 
form in the interior of the husk. The above table, therefore, only 
enables us to compare the earliest part of its growth with the 
latest as afterwards given. The diminution of chlorine is, how- 
ever, to be noticed as very great in the short space of three weeks. 
I think the l^ge quantity of sulphuric acid present at this time 
would have <hmmished,L I have seldom found so much in the 
ash of the ripe oat. 
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4. — ComparcEtim Vim of the Composition of the Ash from the 
Leaf Oat^ Knots^ and Chaffs on the IC^A of Juli^, 

Table 9. 



Leaf. 

Stalk. 

Knots. 

Chaff. 

Oat. 

Potash^md Soda, 

18.35 

42.43 

39.21 

15 39 

31.37 

Chloride of Sodium, 

030 

448 

0.60 

2 01 

0.01 

Lime, 

UfagiiAgiftj 

5.13 

4.12 

4.75 

4.58 

6.76 

1.0J 

14T 

4A1 

3.10 

2.94 

Oxide cf Iron, 

0.55 

0.62 

1.02 

1.50 

0.35 

Sulphuric Acid, 

13.05 

7.84 

27.94 

9.90 

16.42 

Phospliuiic Acid, . 

2.91 

0.31 


7.20 

15.19 

Silica, 

68.22 

34.85 

1SS3 

50.38 

26.05 


100.14 

100.33 

100 J9 

100.13 

99.69 


On the 16th of J nly the plant was in the midst of its most rapid 
growth, and just half-way between the time when it appeared 
above OTOund in June^ and when it was cut on the 3d of Septem- 
ber. in a subsequent table wiU be found a comparison of the 
ash from these parts of the plant when fully matured. 


6 * — Orgardc Const&ximts of the Unripe Plant, 

In connexion with the first chapter of my subject, 1 have 
hitherto said nothing of the organic constituents of the unripe 
plant. Mr Fromherg has determined the nitrogen in the unripe 
oat at six periods of its growth, and also when it had become 
fully ripe. The following table gives his results. 

Table 10. 


Per centage of Nitrogen 
in Uaaried Oftt, 

Do. do. in Dried Oat, 

Do, do. of Protein Com 

poimdBi&TlBdTiedOat 

Do. do. in Dried Oat, 


July 10. 






Quite 

ripe 

0.51 



0.66 

0.97 

1.52 

1.87 

1.71 

1.35 


IJSl 

1.79 

2.20 

2.18 

3.24 

9U 

3.90 

4.15 

6.10 

9.58 

11.80 

W.76 

8.50 

8.09 

8JS6 

11.20 

1X84 

1X72 


The steady increase of nitrogen from the 30th of July is very 
striking. Had time permitted it would have been of much 
interest to determine the other organic constituents, both proxi- 
mate and ultimate. This tempting field we have been obliged to 
leave for future exploration. 1 now pass on to that part of the 
investigation upon whidi I have prindpally been myself engaged. 
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IL — Of the Ripe Plant. 

It now remains to consider the plant in a state of matimty, 
both as to its inorganic and its organic constituents. To the inor- 
ganic part I shall first direct attention, and here, as in the first 
chapter, I shall take up different portions of the plant in succes- 
sion. 


1. — Of the Ash yielded by the Straw. 

It has been shown by professor Johnston,* that the ash from the 
straw of all the com crops varies in quantity at different heighte 
of the same stalk. To ascertain the nature and extent of this 
variation in the oat straw I considered a point of importance, and 
to it I first directed my attention. Each straw was divided into 
three equal parts, tiie bottom, the middle, and the^ top. These 
were separately burned in the same manner, and with the same 
precautions as have already been described under the unripe plant, 
each burning being repeated until two or more trials were found 
to agree.f 

The following table gives a comparative view of the per cent- 
age of ash in these three parts, from five different samples of 
straw. The ash is calculated dry, and the average per-centage of 
water given in the upper line. 


Table 1L 


Variety of Oat and 
Locafit>. 

Hopeton, 

Hexham, 

Northum- 

berland. 

Hopeton, 

Eilwhiss, 

Kfe. 

Dun, 

Suvaaat^ 

Ediuborgh. 

Potato, 

Hexham, 

Northum- 

berland. 

Sandy, 

Xilwhiss, 

Fife. 

Areroge of Water, . 

11.21 

10.11 

9.30 

10.99 

9.19 

Per cent of Abh in Top 
Straw, . 

4.95 

5.41 

8.25 

9.23 

10.01 

Do. do. in Middle Straw, 

€.11 

4.23 

6.53 

7.41 

9.01 

Do do. in Bottom Straw, 

5.33 ’ 

5.86 

7.10 

9.70 

7.30 


^ The above table establishes two facts. 1. That there is a great 
difference in the quantity of ash yielded by the same straw at 


* See his JSleaientSg p. 44. 

't The stravv of the ripe oat generally bums mth difficulty, if the heat be too 
great iz fases, enveloping in a kind of glass some of the carbonaceous matter ; 
it is then almost impossible to bum it white. 1 have often been obliged to bum 
samples for more than twenty. four hours. The addition of peroxide of mercury 
has been proposed, and would undoubtedly be effective in whitening the ash, but 
1 have feared that it would decompose some of the chlorides, and have therefore 
not made use of it. 
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different heights. 2. That the ash yielded by the same part varies 
greatly in different specimens ; and that tins holds true even when 
the samples are of the same variety of oat, as is seen in the Hope- 
ton oats above. Thus far the results of Professor Johnston are 
confirmed. There is not, however, a regular gradation in the 
quantity of ash, from the top downwards. In only one cas^ that 
of the Sandy Oats, is this gradation to be observed. It may be 
that, if I had taken but one straw at a time^ and accurately divided 
it, the result would have been different. I am inclined to doubt 
this, however; for the straw of the oat crop is well known to be 
more irregular in quantity than that of any other corn crop ; 
and Table 12 shows that the average quantity of its ash is equally 
variable: this variation may very probably extend to dirorent 
parts of the same stalk. Even if the averages of the above parts 
are taken, we still find a great difference in the amount of ash. 

The following table illustrates this. 


Average per centage of Ash in Six Samples of Oat Straw. 
Table 12. 


Kind of Oats. 

Na.l, 

Hopeton. 

Hopeton. 

No.^ 

Dun. 

No. 4, 
San^j. 

No, 5* 
Potato. 

No. 6. 
Potato. 

Average per cent of Asb, 

5.46 

5 02 

729 

9.11 

876 

8.65 


We see here a range of a little more than 4 from the lowest 
to the highest per centage. If there were 3000 lbs. of straw upon 
an acre, the difference between the weights of inorganic matter 
carried off by the two crops. Nos. 2 and 6, would amount to about 
128 lbs. per acre. Though they do not exactly agree, yet there 
is a much nearer approach to agreement in the two samples of 
Hopeton Oats, and in the two samples of Potato Oats, seeming 
to indicate that the average quantities of ash are more nearly 
alike in the same variety. This is very singular if true, but needs 
further proof. If the average of the above six trials can be co3> 
sidered as a standard, the usual per-centage of ash in oat straw is 
about 7“50. 

The foregoing points as to the quantity of ash, bein^ as I hope, 
now suflSciently distinct, I come to an inquiry of much importance; 
do these differences in the quantity extend to the quality of the 
ash also? I shall proceed to show— 1. That the ash varies in 
quality at different heights of the same stalk. Dividing the straw 
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into three parts as above, and analysing the ash from each p^rt 
separately, the results are as foUoiivs.* 

Composition of Ash from Oat Straio at three diff&rent heights^ 
Hopeton Oat from Mr Harbottle^ Hexham^ Northumhsrland^ 

Table 13. 


Sulphniic Acid, . . . . 

Cblonde of Sodinni (common i»alt), 
PoT4sh and Soda, 

Phospliateb otLimc, Magneua, and Iron, 

lamCj ■ 

Maii^uehia, . 

OTide of Iron, 

Siduble Sihita, 

InbOlable Silica, 


Top 

btraw. 

MidJle 

Straw 

Bottom 

Straw. 


1845 

16 10 

38 55 

3 03 

15 36 


21 M) 

40 17 

284 

3 03 

0 78 

Y02 

723 

6 06 

2S4 

2 91 

2 07 

030 

140 

0 61 

513 

734 

5 03 

43 31 

3314 

12 29 

99 89 

98 33 

98 47 



In reference to the above analyses, I wish to direct attention 
to several points. 


* It is proper here to introduce a brief account of the method vvhich I have 
followed in the analyses of these ashes. 

1 have always dhided them into three portions. 1. That which was soluble in 
water; 2. That which a as soluble in ac^; 3. That which remained insoluble. 
It is not necessary here to enter upon a det^ of the reasons for this division ; 
suffice it to say, that it was made a& being Ukely to throw light upon various 
phydologioal quesUoi^ connected with the mode of growth and the circulation 
of the plant. Each division was subject to analyses separately. 

L The Watery Sohction , — This was first evaporated to dryness, heated to 
drive offi organic matter, and weighed. To the dry mass water was then added, 
and a small portion always refused to re-dissolve. This was, in several instances, 
analysed, and found to be chiefly soluble dlica. In my later analyses this was 
addra to the acid solution, to save time. 

To the re-dissolved part of the watery solution was added — 

1. Nitrate of silver, to throw down the chlorine, the liquid being previously 
acidulated by nitric acid. The precipitate was collated, burned, and wrighed, 
with the usual precautions. 

2. The excels of sil\er having been thrown down by hydrochloiic acid, and 
removed by filtration, nitrate of baryta was added to obtain the sulphuric acid. 
This precipitate was allowed to stand at least twelve hours before filtration 

3. After removing the excess of baryta from the solution by sulphuric acid, 
hydrosulphuret of ammonia was added, to throw do¥ni the manganese. 

The phosphoric acid was determined by the method of Berthier, well known to 
analytical chemists-— an excellent method when the usual precautions are em- 
ployed, and there is no iron in the solution. 

A The solution was next evaporated to dryness and the sulphate of pota^ and 
soda weighed together, then re-dissolved, and the potash obliged by the bi-chlo- 
ride of pSatinom. The precipitate, collected and weighed in the usual maimer. 
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1. To the great difference in the proportion of salts soluble in 
water. Part of these are grouped together in the top straw ana- 
lyses; with the addition of the soluble silica, their amount is 42 
per cent, in the middle straw it is 55 per cent, in the bottom 
straw 77 per cent The increase of these soluble salts, therefore, 
is very great as we proceed downwards, being nearly twice as 
much at the bottom as at the top. 

2. To the abundance of sulphuric acid and the total absence 
of phosphoric acid in the watery solution. 

3. That as the salts soluble in water increase from the top 
downwards, the silica increases from the bottom upwards. This 
seems to be an invariable law. The quantity of ash, as I have 
shown, varies, being sometimes greater in one part and sometimes 
in another ; but whichever part this may be, vrhether the top or 


was calculated as sulphate ; this^ subtracted from the united weight of the sulphates 
as weighed above, gave the loss as sulphate of soda, from which the soda was 
calculated. 

II. TKb Acid Solution — 1. Ammonia was added to throw down the phosphates. 
The precipitate was always a mixture of phosphates of lime, magnesia, and iron. 
It was fused with carbonate of soda, the phosphoric acid determined by Berthier’s 
method, and the lime, magneda, &c., in the usual way. This method of analysing 
phosphates is by no means a perfect one, but with certain precautions very good 
results may be obtained. I have tried various other methods with bad success. 
One of these has been highly recommended; it is that of throwing down the 
phosphoric acid as a phosphate of the peroxide of iron, from a solution in acetic 
acid. The precipitate obtained is so variable in its composition, that it is always 
necessary to analyse it separately, and the whole process is so uncertain, that 
after many trials I abandoned it. 

2. The lime was thrown down by oxalate of ammonia, and collected after stand- 
ing at least twelve hours. 

3. As 1 found, in almost every instance, pota«ih and soda in this part of the 
acid solution, it became necessary to determine the magnesia in some other than 
the usual way, by phosphate of soda. The solution was therefore evaporated 
nearly to dryness, mixed with a little peroxide of mercury, and rather strongly 
heated. The chlorides of potassium and sodium decompose with great difficulty, 
and that of magnesia with ease ; the latter was therefore by heating convert^ 
into caustic magnetia, and separated by washing with boiling water. The solu- 
tion, containiug the potash and soda, was now evaporated to drynessi, and they 
were determined as above. 

III. The Insoluble Portion m — ^1. This was fused with five times its weight of 
carbonate of soda, the fused mass dissolved in hydrochloric add, and the dlica 
obtained in the usual way. 

2. The phosphates were precipitated by ammonia, and, after weighing, were 
analysed with the pboephates of the acid solution. 

3. The lime was thrown down as usual by ozdate of ammonia, and the mag- 
nesia by phosphate of soda. 

4. Potash and soda. A small quantity of potash and soda Is often present even 
in the insoluble part of the ash, and I have, therefore, in many cases been obli- 
ged to determine it by fusing with baryta in the ordinary way. 

The above is an outline of a complete an^ysis, according to the methods 1 
have generally pursued, supposing all the substances mentioned to be present 
Of course their presence or absence w-as previously ascertained by a qualitative 
examination, and the analysis modified accordingly. The quantity I considered 
proper for analysis was from 20 to 30 grains. 
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the bottom has most osA, in emy case that I have examined, the 
top has the most silica, and the bottom the most salts soluble in 
water. 

Having thus shown that different parts of the same stiaw vary, 
I proceed to prove, in the second place, that the same parts vary 
in different straws. In order to make my results bear upon as 
many questions as possible, I have selected two samples of the 
same variety of oats, grown on two widely different sofls. No. 1* 
was from a light rather sandy loam, of good quality. No. 2. was 
from a poor mossy soil, where the great difficulty is to make die 
straw stand. 


Table 14. 


Silt^ soltibie in nister) 
cboe^ Sulphates and 
Chlondes, 

Phosphates of Lim^ 
Magnesii, and Iron, 
Lime and Magnesia, 

1 

No I, 
Top 
Straw 

No 2 , 
Top 
Stran. 

No ly 
Middle 
Straw 

No 2 , 
Middle 
Straw 

No 1 
Bottom 
Straw 

No 2 
Bottom 
Straw 

4195 

294 

1129 

4375 

nro 

077 

1434 

1 1318 

5522 

303 

9 70 
3205 

84 03 

151 

873 

1 572 

77 46 

0 78 
915 

12 55 

90 26 

221 

265 

486 

99 94 

99 99 

100 00 

99 99 

99 95 

99 98 


On comparison of the above analyses, it is first to be noticed, 
that there is an extraordinary difference in the per-centage of 
salts soluble in water, in each part of the two samples. The top 
straw and middle straw of Na 2. each contain about.30 per cent 
more than the corresponding portions of No. 1. 

3. That this difference is equally gjeat as to the silica. 

3. That the lime and magnesia al^ in both instances are greatest 
in the top straw. 

This table may be considered a very excellent illustration of 
the extent to which the soil modifies the composition of the ash. 
No. 1. is a fair example of a healthy straw. No. 2, being the 
same variety of oat, has been grown where its wants were not 
fully supplied I have said that on the mossy soil from whidi 
this sample came, the great difficulty was to make the straw stand. 
The above analysis shows that a want of silica was probably the 
cause of this difficulty. It is a curious fact in accordance with 
the above, that the addition of a very fine siliceous sand to some 
places on this soil has in a great degree remeded this weakness 
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of straw. The abundance of alkalis present in the soil, judging 
from the quantity in the above ash, may facilitate the solution of 
this finely divided silica. The quantity of ash in the two samples 
does not greatly differ, — see Table 6. No. 2 seems to have en- 
deavoured to supply the want of silica by potash and sod^ 
Sprengelhas made an analysis of ash from oat straw; but his 
results differ much from mine. He gives for instance 80 per cent 
of silica. Fifty per cent is the largest quantity I have observed 
even in the top straw. The variations that I have found are, 
however, so great, that I hesitate to pronounce his analysis erro- 
neous. Some peculiar circumstances may have caused the pre- 
sence of even this extraordinary quantitjr. 

Before leaving for the present me subject of the straw, I may 
mention, that I have, so far as my time permitted, turned my at- 
tention to the disease called the Smut in oats, and have several 
analyses of ash frnm the smutted straw. I regret much that they 
are not in a sufficiently advanced state for publication. So far 
as they go, they indicate a derangement in the drculation of the 
plant, especially in the top straw. 

The following comparison will show that in quantity the ash 
does not materially differ from that of the healthy straw. 


Table 15. 


Per cent of Ash 

Top Straw. 

Middle Straw. 

Bottom Straw 

From Healthy Straw, 

504 

789 

917 

From Smntted Straw, 

0 62 

0 10 

7 78 


2 . — Of the Ash yielded hy the Leaf 

This part of the plant, though it withers away, and seems of 
little consequence when the com is ripe^ is yet of vital importmce 
during its growth, and therefore demands our attentive conader- 
ation. 

It yields more ash than the straw, in some cas^ fully twice as 
much ; and this ash, like that of the straw, varies in quantity with 
the soil, the manure, and the variety of oat 

The following table gives the per-centage of ash and of water, 
in six samples of leaf. The ash is, as usual, calculated dry. 
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Table 16. 


Per centRge 

Hopetun O&ts. 

Dim 

Oats. 

Sandy 

Oats 

Potato Oiits. 

Mean of 
Trials. 

Ro 1. Bo 2 

Bo. 1. Bo. 2 

Of Water, . 

Of Ash, . 

9 03 
719 

OIOO 

10 11 

10 29 

10 95 

14 79 

10 33 

14 59 

1102 ’ 
20 90 

10 14 
1270 


la this table are differences much greater than those which ap- 
peared in the straw. The leaf &om the potato oat No. 2, has 
nearly three times the per-centage of ash yielded by that from the 
Hopeton oat No. 1. The potato oat leaf came from an extra- 
ordmary crop on a rich loam ; the Hopeton oat leaf from a very 
inferior straw on a poor soil 

In separating the leaf from the stalk, I took the whole leaf 
from the knot to \bhich the bottom is attached, thus including the 
part which v^raps around the stalk. 

It occurred to me that there might be a difference in the quan- 
tity of ash yielded by this latter part, compared with that portion 
of the leaf which projects from the stalk. I accordingly separated 
the leaf of a Sandy oat into two part^ and separately determined 
the ash with the following result. 


Table 17. 



Ash cslrnlated 


dry. 

Ash from Top of the Leaf, 

16 22 

Bo from Bottom, 

13 66 


This difference in the quantity of these two ashes, is what we 
should have been led to expect from the previous determinations 
of ash in the straw, where it was in a majority of cases most 
abundant at the top. 

Theie are fe^er disturbing causes in the circulation of the leaf 
than in that of the straw, and we may perhaps rely with more 
certainty on a regular gradation of ash from the top to the 
bottom. 

The quality of the ash from the leaf differs from that of the 
straw. The following extended analysis is of the ash from what 
may be considered a fair specimen of a healthy leaf, neither exces- 
sively luxuriant, nor at aU stinted in its growth. It is from the 
same Hopeton oat of which the straw ash analyses were given in 
Table 13. 
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Composition of Ash from the Leaf of Hopeton Oats^from 
Mr Harbottle^ Hexham^ NorthumierlantL 


Table 18. 



Per centage 

Sulplinrie Acid, 

14 SO 

Calonde of Sodium (commou salt,) . | 

2 29 

ff 

14 89 

Phospbates of lime, 3Iiagnesia, and Iron, 

613 

Lime, ..... 

6 99 

Maimesia, .... 

2^5 

Soljible S^bca, .... 

590 

Insoluble Sib^ 

45 75 


99 30 


The watery solution contained about 37 per cent of this ash, and 
from the above amount of sulphuric acid, it is quite plain that 
about 30 per cent were sulphates. The soluble and insoluble 
silica together constitute more than half of the ash. 

The leaf acts a most important part in the economy of the 
plant; the organic food which is denved from the atmosphere is 
absorbed through the pores of the leaf. In order to perform this 
function, it must spread out a broad expanded surface, which vvill 
come in contact with as much as possible of the surrounding air. 
This leaf, so extended and yet so thin, requires a degree of stiff- 
ness that it may stand forth from the stalk, and wave in the brcezcf 
rather than hang helplessly down as if withered. For this pur- 
pose a strong framework must be furnished. In Table 16 the 
average per centage of ash from six samples of leaf, is 12^, and of 
this fully one-half is silica. It is, I think, not unnatural to conclude 
that this large quantity of ash, so great a part of w'hich is silica, is 
conveyed to the leaf for the purpose to which I have alluded. 
When the plant is uncommonly vigorous, and the leaf expands to 
an unusual breadth, this framework (see Table 16} may amount to 
even 20 per cent. 

1 have now to show that the ash of the leaf varies in quality as 
well as quantity, and for thja end give the three following analyses* 


TRANS. — JULY 1S46. 


Y 
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Composition of Ash from three samples of the Oat Leaf 
Table 19. 



Hopeton Oats 

Sandy Oats. 
Gra^el^Loam 


1 Light Loaott. 

2 AIoss. 

Salts sotatAe in water, cTuefly 



45 77 

Sulpluites and Cliloiides, 

36 77 

56 5 

Phoi^hates of Lime, Magnesia, 

^and Icon, . . . 

723 

3 66 

100 

T.-itna and . 

10 21 

133 

327 

.... 

45 75 

385 

49 96 


99 99 

99 99 

100 00 


The general composition of the ash from the leaf does not 
greatly differ from that of some samples of top straw. To the 
insoluble silica, in the lower line of the above, must be added, in 
each case* 4 or 5 per cent of soluble silica included in the v atery 
solution. 

Having found that the top and bottom of the leaf yielded diffe- 
rent quantities, I was desirous of further ascertaining if the 
quality differed also. The following table gives analyses of the 
ash from the two parts. 


Table 20. 



Adi from 

Ash from 


Top of Leaf 

Bottom of Lea£ 

Salts soluble m water, chiefly Sulphates 



snd Chlorides, 

43 26 

48 28 

Phosphates of Lune^ Magnesia, and Iron, 

085 

1 15 

lame and Magnesia, . 

3 76 

2 78 

Sihca, ..... 

52 U 

47 79 


100 00 

100 00 


The differences of composition in these two ashes are of the 
same character as those which have been noticed in the straw. 
Though not so striking as those differences, they show that the 
same rule as to the preponderance of silica at the top, and of 
soluble salts at the bottom, holds true in both these parts of the 
plant. 


3 . — Of the Ash yielded by the Chaff. 

The chaff forms a very small and seemingly imimportant part 
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of the plant, but it is in reality indispensable to its perfection, and 
a close examination shows that it is admirably adapted to its par- 
ticular end. 

1. The quantity of ash which it yields is greater than that left by 
any other part, and as in the other parts, 3iis quantity vanes with 
the soil and with the variety of oat. 

The following table exhibits the per centage of ash and water, 
in seven specimens of chaff. 

Table 21. 



Hopeton Oats. 

Sandy 

Dun 

Potato Oats. 

Mean of 
Seven 
Tnuds. 


No. 1. No. 2. 

No. 3. 

Oat». 

Oats. 

No.l. 

No. 2. 

Per centage of 
Water, 

Do of Ash, 
calculated dry, 

1 

10.28 1 10.69 



11.62 

11.16 

10.95 

10.69 

7.23 1 10 69 



19.16 

18.59 

27.47 

16 94 


It is singular that the per centage of water in the thin, dry, 
light chafl^ should be fully equal to that in the straw. 

The average of the above is nearly 17 per cent ; as this is 
higher than that of any other part, so no other exhibits so wide a 
range. The chaff of potato oat, 2vo. 2, has nearly four times as 
much ash as that of Hopeton oat, Ko. 1. This last-mentioned 
chaff is from the sample of oats I have noticed before, as grown on 
a poor mossy soil 

2. The quality of the ash from the chaff also varies greatly in 
different samples, and its composition suggests some interesting 
inquiries. As before, I will give an extended analysis first. 

Composition of Ash from Chaff of Hopeton Oaty 
from Mr Harhottle^ Hexham^ Northumberland. 

Table 22. 



Per centage. 

Sulphuxie Acid, 

5.32 

Obiunde ot Sodinin (conunon salt), . 

6.11 

Potash, . • . . > 

Soda, \ 

Phosphates of lime, Magnesia, and lr<». 

7.96 

5.84 

Lime, ..... 

4.55 

Magnesia, .... 

1.84 

Soluble Silica, 

11.99 

Lisoluble Silica, ... 

56.05 

1 

98.86 


















340 


KE NOBTON ON THE ANALYSIS OE THE OAT. 


The quantity of silica in this ash amounts to nearly 70 per 
nent, being much greater than in any ash that I have before in- 
stanced. There is an extraordinary quantity of soluble silica in 
this chafl^ and it may probably in ttiis respect be considered an 
extreme ease, for I have not found so much in any other sample.* 
The oflSce of the chaff seems to be to protect the oat during the 
earlier stages of its growth. For this reason fully one-sixth of its 
weight is ash, and of this ash 70 per cent is silica. While the 
husk is yet soft and green, the chaff has arrived nearly at matu- 
rity, and closely envelops the tender seed with its flinty cohering. 
As the husk gradually hardens, the chaff unfolds, and at last 
leaves the grain entirely to this its ultimate protector. 

3. It now remains to show that the chaff varies in quality as 
well as quantity. The above single analysis must not be con- 
sidered as a standard for the composition of the ash in other 
samples, it onl^y indicates its leading features. The four following 
analyses, on a less extended scale, will be found to present varia- 
tions equally extensive with those we have noticed in the other 
parts of the plant. 

Composithn of Ash from four specimens of Chaffs 
Table 23. 



1 Hopeton 0 tts 




No 1, 

Light Barley Soil 

No % 

Poor Moss 

GravUlj Soil 

Good Loam 

Sslts soloUe in vrater, 
duefly Sulplutw and 
Chlfindes, 

Fhospiutea of Idme, 
Magnesia, and iron. 
Lime and Magnesia, 
Sihe^ • . 

35 02 

439 

4 03 

5C6$ 

3412 

8 73 

714 

50 01 

19 86 

226 

701 

70 86 

18 66 

240 

444 

74 30 


99 99 

100 00 

99 99 

100 00 


The soluble silica, here included in the salts soluble in water, 
is to be added to the insoluble silica. With this addition, the 
silica in the last sample amounts to about 80 per cent. The 
Hopeton cba£^ JTo. 2, is from the same mossy land vhich I have 
noticed in all the other parts as deffcient in silica. In the chaff 


♦ I havy taken many precautions in my determinations of soluble silica ; iu 
the above instance the quantity in as so large, that J fused the substance obtained 
nvith carbonate of soda, and con6rmed my previous result. 1 A\as at first accus- 
tomed to bum and weigh, before treating with, acid, that portion of the watery 
solution which refused to redissolve after evaporation to dryness; but latterly, 
fearing that^by burning some alkaline silicates might be formed, insoluble even 
m strong add, 1 added the add to the imdissolved portion before burning. 
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and leaf, however, this deficiency is not so great as in the straw ; 
a subsequent table, No. 30, will show that the husk also has nearly 
its full proportion. This partiality, as it may be called, in .the dis- 
tribution of silica, I have noticed in several other analjses of the 
various parts. The leaf must have its framework to sustain it, 
while drawing food for the whole plant from the atmosphere; the 
chaff must have a large quantity of silica to form an effective 
covering for the tender oat; and the husk also must in its turn be 
fitted to protect the grain through all vicissitudes, until it is com- 
mitted to the earth, and has commenced its growth. We find it 
actually the fact that these parts are better supplied than the 
stalk, a part which can better perform its functions with a small 
supply than any other. Are we not then justified in supposing 
that some law exists by which those parts, where a particular sub- 
stance is most needed, are suppHed, even to the deprivation of 
other parts which can with a smaller quantity? Nature thus 
does all in her power towards the complete performance of her 
duties. She labours to perfect the leaf, the chaff, the husk, and 
through them finally the seed, upon which the future continnance 
of the species depends, if now the materials are exhausted, the 
straw must be weak and imperfect. Nature can do no more, the 
necessary substances are not within her reach, or she is prevented 
from obtaining them by the physical condition of the soil; the 
responsibility is thrown npon the cultivator, who has neglected 
his duty in the preparation of the soil, or in furnishing those sub- 
stances which are essential to its fertility. 

4. and 6 . — Of the Ash yielded hy the Husk and the Grain* 

In the consideration of the quantity of the inorganic constituents 
of the husk and of the grain, I shall separate them as I have done 
the other parts of the plant. In the first place, however, I shall 
draw attention to some points in which comparisons of the two 
parts are involved. 

1. 1 have thought it of some importance to ascertain the rela- 
tive proportions of husk and grain in different samples of oat% 
with the view of determining whether this might be an index of 
quality. 

The following table ^ves these proportions in nine samples of 
Oats. 
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Table 24, 



H(q;»eton Oats. 

1 

I 

s 

Q 

1 

Black Tartary 
Oats. 

1 


No.l. No.2.Nq,3. 

No. 4. 

s 

1 

! 

Grain in 100 parts, 

76.4 

77.99 

77.39 

74.26 

76.80 

76.28 

71.86 

72.38 

76.28 

Httsk in 100 parts, 

23.42 

22.0 

22.61 

25.55 

23.20 

23.66 

28.22 

27.62 

23.68 


An average of the abpve gives 75*54 as the usual proportion of 
grain, and 24*26 of husk. I am inclined to think that this sepa- 
ration cannot be considered a certain indication as to quality, be- 
cause the above Victoria oat, which afforded the largest per 
cen^e of husk, was sent as a sample of peculiar excellence^ 
having yielded an extraordinary quantity of fine meal to the boll. 
The thinness of the skin, in this instance, was more than an 
equivalent for the thickness of the husk. 

2. Of the water in the oat at ordinary temperatures, the annexed 
table gives the per centage in five of the ordinary varieties. 

Table 25. 



Xo. 1. 

Ko.2. 

No. 3. 

No. 4. 

No. 5. 

Per ccniage of Water, 

13.02 

13.59 

11.02 

11.50 

11.90 


The mean of the above gives about 12 lbs. of water in 100, or 
about 5 lbs. in a bushel of oats, as they are when kept in a dry 
place at the ordinary temperature. This is probably somewhat 
below the true average, as my determinations were made upon 
oats that had been kept for some time in small parcels. 

I was next desirous to ascertain how much of this water was 
contained in the grain, and in the husk respectively, and accord- 
ingly made trials of each part separately. The following table 
contains my result& 


Table 26. 



No. 1. 

No. 2. 

No. 3. 

No. 4. 

No. 5. 

No. 6. 

Per cent of svater in ffrain. 

Do. do. in husli^ 

13.17 i 
1 12.55 

13 66 
13.38 

11.06 

10.19 

11.27 

10.09 

11.56 

11.52 

12.10 

11.09 
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The difference is not great. It is singular that the husk should 
contain so very nearly the same per centage as the grain, a body 
we should suppose so much more suited to absorb and retain water. 
The chaff, as we have seen, presents an analogous case. 

3. The next inquiry relates to the quantity of ash, and is of 
much importance. I am now to show that in these two parts of 
the plant, the ash varies in quantity under different circumstances 
of growth, as we have found it to do in the parts already examined. 
I shall first give the husk and grain separately, and then the 
quantity yielded by the whole oat. 

The annexed table gives the per centage of ash in the dry husk 
and grain of different varieties of oats, grown on unlike soils. 


Table 27. 


Kind of 
Oats. 

noprton, Hopeton, HoiHSton, 
Li^ht poor Lime-sick 

Loam Moss. land. 

\ 

nop»ton Potato* 
reclauned thin 
Mosb. Gravel. 


Mean of 
saTen 
trials. 

Ash in 7 
Grain, j | 

Ash in 7 
Hnsk. 5 

1 1 

1 

2.14 1 2.81 2.2S 

6.47 5.37 1 6.46 

1 ' 

1 

2.32 2.22 1 

Ml 6.93 1 

. 1 

1 

1 2.11 . 1.61 

1 8.24 1 6.03 

! 

2 .or 

6.66 

» 


It appears from the mean of the above trials that the husk con- 
tains three times as much ash as the grain. The variations of 
ash in the different samples of each are not so wide as in other 
parts of the plant, but there are no two even of the same variety 
alike.* 

The following table gives the per centage of ash in the whole 
oat. 

Table 28. 


' i 

Xo.1. No. 3. 

1 1 

No a 

No. 4. 

No B 

N».G. |No.7. 1 No:& 

Mean 

ofelrht 

tzius 

Per cent ofash in whole) , qi- oon 
oat, calculated drj J j j 

3.37 

3.25 

1 

3.56 j 

2.58 2.66 3.65 

3.19 


If we take the above mean as near the true one, the bushel of 
40 lbs. contains nearly lbs. of ash; a crop of 60 bushel^ 
therefore^ carries off about 76 lbs. When the whole oat is burned, 
we find that the grain being in so much larger quantity, brings 
doTO the united per centage of ash far below what is yielded % 
the husk alone. 


* The grain bums Tcith exceeding difficulty. The abundance of alkaRne 
salts is so great that it is almost imposdble to prevent their melting, and enve- 
loping the carbonaceous matter. 1 have, in some instances, been compelled, after 
charring the grain, to dissolve out these phosphates, by boiling in snccesave por- 
tions of distilled v^ater. The remaining ash then burns white- The alksdine 
solution is again added, and the whole evaporated to dryness. This method, with 
care, is perfectly accurate. 
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Ilavina^ now completed these preliminary inquiries, I turn to 
the consideration of the composition of the ash from the husk and 
the grain. 

I shall now separate the two parts, and give the analysis of 
each in a distinct table. 

1 . — Composition of ihs Ash from the Husk* 

1 have already shown that the ash of this part is three times 
greater in quantity than that of the grain, and that it constitutes 
about the third part of that which is taken from the land in the 
seed. In proceeding another step, and ascertaining its composi- 
tion, I sh^l first direct attention to a table containing extended 
analyses oi the ash from four specimens, grown in widely sepa- 
rated parts of the country, and of the two most common varieties, 
the Hopeton and the potato oats.* 

Table 29- 



1 

^ Potato o«s 


Hoi eton oats. 



No 1, 
Northum. 
berLmd. 

No 2, 

Wjgtoniibure 

No 3, 
Ajrslme. 

I ^ort]lum. 

1 berlmd. 

Sulphuric acid 

430 

961 

601 

4.90 

Phosphoric acid 

066 1 

1.04 

2.65 

1.80 

Chlonde of sodium> (com. salt) 

2.39 \ 

0.34 


e-T 

Chliride of potasidum . . . 

... j 


237 

0.40 

Potash 

2.23 

3.93 

5.00 

6.30 

Soda 

897 

633 

i - ' 

1 

Lime . 

' 4,30 1 


1 431 

im 

Magnebia 

2.35 , 

0.3S 

1 1,01 j 

1 0.64 

Peroxide of iron - • . . . 

0.32 

1.38 

161 

1.80 

Peroxide of manganese . . 

••• 1 

092 

086 

0.72 

Soluble silica ...... 

579 1 

4.46 

2B1 

1.61 

Insoluble silica . ..... 

68.39 

68.39 

i 7182 1 

80.11 


99.80 1 

98.83 

98.10 F 

99.33 F 


The very large per eentage of silica is one of the most striking 
features in this table. It amounts in every case to more than 70, 
and in Hopeton oats, iso. 3, to more than 80 per cent, averaging 
considerably higher than in any other part of the plant. It is 
no doubt present in such quantity that the husk may be a proper 
covering to the grain. While the husk is yet green, the chafi^ as 
I have stated, protects both it and the grain; but this is only until 
the husk arrives a.t maturity; it is then, by itself, admirably fitted 
to protect the gram, and the chaff is no longer necessary. 


• The analyses marked F, are by Mr Fromberg. 
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In the salts soluble in water, sulphuric acid still predominates; 
phosphoric acid is usually there also, but in minute quantities, 
and the phosphates in the acid solution seldom amount to more 
than 1 or 2 per cent. In two of these analyses there is no soda, 
neither is it found in the ash from the grain of the same oats. 
The two alkalies seem to fulfil the same purpose in the economy 
of the plant, and it appears to take one or both indifferently, as 
they are more or less abundant in the soiL 

The above table has shown that the ash of the husk varies in its 
composition, but I have prepared another in a condensed form, 
which exhibits the fact more distinctly. 

Composition of Ash from four samples of Oat Sushm 
Table 30. 



Hopeton oats. 




Va 1 


Potato 

Ihm oat*t, 


. 

No.^ 
Poor moss. 

Grayelb sod. 

Good loam. 

Salts soluble in water, chiefly ) ] 
Sulphates and Chlorides, ) 

22.92 

33.84 

j 23.14 

19.96 

1 Phosphates of lime, niagne> ) 1 

sia, and iron ) | 

' Lime and ma^esia 

IM 

4.63 

1 1.10 

2.49 

6.79 

1.5* 

5.18 

3.28 

f Silica . 

6S.o5 

60.00 

70.57 

74.25 


100.00 100.00 99.00 ^.08 


To the insoluble silica in each of the above, must be added 4 or 
6 per cent of sol ible silica contained in the watery solution. 
The Hopeton oat husk, Xo. 2, on poor moss,” is the same to 
which I have referred before. It is lebS deficient in silica than 
any part of the plant to which it belongs. Its demands, as most 
imperative, seem to have been supplied first. 

No part of the plant has so small a portion of salts soluble in 
water as the husk. From the instance of the Dun oat above, 
they may even be below 20 per cent in a perfectly healthy sample^ 
for this was inferior to none in general appearance and size. 

2. — Compositim of the Ash from the Grairu 

With this last part of the plant I shall follow the same plan 
as I have hitherto pursued, first giving extended analyses, and 
then directing attention to the differences caused by variety of soil, 
manure, &c. 
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Table 31, 


! 

1 

Potato oats, 
Northiim. 
berlaad. 

Northuza- 

berland. 

Hopeton oats. 

Ayrdure. 

Ayrriiire. 

Stilpliaric add ...... 

••• 

17.37 

♦ 


Phosphoric acid ..... 

49.19 

38.48 

46.26 

50.44 

Chloride of sodium, (com. salt) 

0.35 

0.49 



Chloride of potasrium . . . 

•». 

... 

5.32 

1.03 


3156 

20.96 

16.27 

20.66 

Lime 

532 

6,57 

10.41 

10.28 

Magnesia 

&69 

11.00 

9.98 

7.82 

Peroxide of iron 

0.88 

0.38 

5.08 

3.85 

Peroxide of manganese . . 

... 


1.25 

0.42 

Soluble silica 

089 

1.29 

• •• 

.... 

Insoluble silica 

0^ 

2.31 

3.70 

4.40 


97.86 

1 

98.85 

l 

98J27P 

1 

1 98.S9P 

1 


In every part of the plant hitherto, we ha\e found sulphuric 
acid in the watery solution of the ash ; in the grain it seems to 
give way to phosphoric acid. In only one of the above analyses 
is it present ; that grain was from a poor crop, groTivn on an ex- 
hausted soil, and it is possible that the sulphuric acid may have 
been present only because it was impossible to obtain a full sup- 
ply of phosphoric acid. 

The large quantity of this acid is remarkable; in nearly every 
case it constitutes almost or quite one-half of the ash. It is easy, 
therefore, to see how the addition of bones or guano should benefit 
the oat crop. 

Silica, heretofore so prominent an ingredient in the ash, is here 
verj’ small in quantity. 

The second sample of Hopeton oats was grown on what is called 
lime-sick land, but it will be perceived that the proportion of 
lime is not larger than in some of the other ashes. This is in ac- 
cordance vith m opinion of Rrofessor Johnston, first suggested 
after an analysis of a lime-sick soil, that the defect does not con- 
sist in a superabundance of lime, but in a physical condition of the 
soil, produced originally by too large a dose of lime at once. The 
oats from Ais soil were very poor, the grain full sized but light. 
The quantity of chlorine is large compared with the others as is 
that of the oxide of iron also, otherwise there are no very striking 
difierences. ® 

The grain constitutes three-fourths of the weight of the oat, 
^d furnishes a little more than one-half of the ash ; in which ash, 
if we consider 45 lbs. of phosphoric acid the average, a crop of 60 




MR NORTON ON THE ANALYSIS OF THE OAT. 347 

bushels will carry off about 68 lbs. of that acid, equivalent to 
about 300 lbs. of bones. 

From the many analyses of grain that I have made, I will only 
select three, in addition to those which I have already given. 

The three samples of oats to which the grain belonged were 
obtained through the kindness of my friend Mr Simpson of Tea- 
wig, Beauly, Inverness. In accordance with my request, he 
selected specimens from the same neighbourhood, grown on very 
unlike soils. They were of crop 1844. 

" Ifo. 1. Sandy Oats , — Grown on a stiff clay soil, which was 
much baked by the early summer^s drought. They were after 
grass sown with wheat laid down after a crop of turnips, manured 
with farm-yard dung and a small quantity of bones. Crop, 4 
quarters per acre.” 

Xo. 2. HopefonOats, — Grown on a poor sandy soil, which also 
suffcsred much from the drought. The oats tv ere after tTvo years* 
grass, pastured, the grass sown down with barley, after a turnip 
crop (raised with hones), which was all eaten off on the ground by 
sheep. Produce, three quarters per acre.” 

“Jfo. 3. Hopeton Oats, — GroTm on a deep rich vegetable 
mould, one of the best soils in that part of the country. Man- 
aged in the same manner as No. 1. Produce, eight quarters per 
acre.” 

I vDl first give the per centage of ash obtained from the grain 
of these oats, and then its compomtion. 

Per centage of Ash in Grain, from Mr Simpson, 

Table 32. 

No 1 No 2. So 3. 

Ash, calculated dry. 1.80 1.48 2.48 

The differences in this table are certainly very striking; after 
the above account of the soils, and amount of the crops, they 
scarcely need any explanation. The poorest crop has least ash. 
This is a very decisive proof of the absolute necessity of this small 
portion of inorganic matter to the grain. The scanty supply 
yielded by the soil of JSTo. 2 seems to have made a difference of 
5 quarters per acre in the crop. 

We will now consider the composition of these ashes, as given 
n the folloTping table. 
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Table 33. 


Salts soluble m water, chiefly ) 

sulphates and chlorides, 5 

Phosphates of lime, magnesia, and iron... 

No. 1. 

No.^. 

No. 3. 

68.52 

21.60 

7.10 

2.78 

70i)6 

18.63 

7.11 

3.30 

72.96 

12.42 

11.95 

2.67 


100.00 

99J)9 

100.00 


The chief diflEerences in these ashes are in the lime and mag- 
nesia, and in the phosphates. It seems strange that the latter 
should be least in the ash of Ifo. 3. This would perhaps be ex- 
plained by some local circumstances, with which I am not ac- 
quainted. 

The quantity of silica, in the ash of No. 2, from the sandy soil, 
is, as we should expect, somewhat larger than in the others. 

On the whole, the differences between these ashes, are not very 
striking, and it would be hard to say from an inspection of the 
above, which had belonged to a poor crop. This fact is most 
worthy of attention, since, in so far as the present analyses go, they 
show that the plant will only produce as many seeds as it can bring 
to perfection, so far as the inorganic part is concerned. It may, 
and will, as we have seen, produce an imperfect straw, but the 
essential parts of the ash of the grain must always be present, and 
that too in the proper proportions. 

Before closing my account of the inorganic part of the oat, I 
will introduce two tables, the first of which gives a comparative 
view of the per centages of ash yielded by all the parts of the 
plant in different specimens, and the second an analyses of each of 
these parts united in one table, so as to give a comprehensive 
view of the whole. 

1 . — Comparative view of the quantity of Ash yielded by the 
different parts of the Plant Calculated dry. 


Table 34. 


Grain 

Husk 

Chaff 

Leaf 

Top straw 

Middle straw... 
Bottom straw.. 

terland. Ixrluid. 

Saadj, Fife. 

Mean of 
each part. 

2.14 

6 47 
16.53 
8.44 
4.95 
6.11 
5.33 

1.81 

6.03 

17.23 

7.19 

5.44 

5.23 

5.18 

2.22 

6.99 

18.59 

14.59 
9.22 
7.41 
9.76 

1 

2.11 

8.24 

19.16 

10.29 

a25 

6.53 

7.10 

1 

1.67 

6.03 

18.97 

15.92 

11.01 

9.01 

7^0 

200 

6.76 

16.09 

10.88 

7.77 

6.66 

6.93 
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2. — Comparative view of the Composition of Ash from each of iJie 
above parts in Hopeton Oats^ from Mr Harbottle^ Hexham^ 
Northumberland 


Table 35. 


1 

.Grain. 

Hnsk. 

Chaff. 

Leaf. 1 

Top 

Straw. 

Middle 

Straw. 

Bottom 

btraw 

Sulphuric acid 


9.61 

5.32 

14.b0 

16.33 

18.45 

13.29 

Phosphoric acid 

49.19 

1.04 





15.36 

Chloride of sodium 

0.35 

0.24 

5.11 


3.13 

3.^ 

Phosphates of lime, ma^-) 
nesia, and iron 3 


— 

5.84 

6.13 

2.84 

3.03 

0.78 

Potash ) 

Soda 5 

Lime 

31.56 

10.26 

7.96 

14.89 

19.09 

21.80 

43.17 

5.33 

1.95 

4.53 

6.99 

7.02 

7.23 

606 

Magnesia 

8.69 

0.38 , 

, l.St 

t 2.55 

2.34 

' 2.91 

2.07 

Perooide of iron 

0.8S 

1.5S 

0.24 

1 ...... 

0.30 

, 1.40 

0.61 

Peroxide of manganese... 


, 0.92 








Soluble silica 

0.89 

1 4.46 

11.99 

1 5.90 1 

[ 5.13 

1 7.34 

5.03 

Insoluble silica 

[ 0.98 

68 39 

I 

56.05 

45.75 

43.31 

33.14 

12.25 


1 97.88 

1 98.03 

98.90 

99.30 

99.99 

^ 98.33 

98.35 


Sprengel and Boussingault have published analyses of the 
grain of oats. Those of Sprengel are inserted in Professor John- 
ston’s Lecturesj and those of Boussingault in his own works. 
As all the results hitherto presented in this paper are original, 
I merely refer to these without introducing them, 

1 have now finished the course that 1 at first marked out for 
the inorganic division of this chapter. The plant has been 
divided into seven parts, the top, middle, and bottom straws, the 
leaf, the chaff, the husk, and the grain. The leaf was again sub- 
divided into a bottom and top part. Of each of these nine parts 
it has been shown — 

1. That it varies from every other, both in the quantity of its 
ash, and the composition of that ash. 

2. That variations also exist between the ash from different 
specimens of the same part, grown on different soils. 

3. That in these variations, although often very great, the dis- 
tinctive character of the part is alw'ays preserved; the composi- 
tion of the ash from the husk, for ins^ce, never being like that 
from the straw or leaf. 

4. That the soil has a direct influence on the quality of the 
ash. This has been proved in several instancesf, and pi^icular 
deficiencies pointed out 

5. That each part is furnished with an ash — ^in quanti^ and 
quality peculiarly adapted to the function which the part is de- 
signed to fulfil. 

The silica, for instance, is in the straw so distributed as most 
effectually to strengthen those parts which need its supporting 
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power ; in the leaf it sustains an extended surface of pores in 
contact with the atmosphere ; in the chaff it forms an impervious 
coating for the husk, until that part has also received a supply 
which enables it to protect the grain, upon which the perpetuation 
of the species depends. 

Equally beautiful are the facts which we discover respecting 
the alkaline sulphates and phosphates. We find little of the 
latter in the whole length of the straw, in the leaf, or in the chaflf. 
But when we arrive at the grain, the alkaline sulphates disap- 
pear, and the phosphates take their place; these have passed up 
the whole length of the stalk, avoiding the leaves and the chaff, 
and at last, by a law infinitely more unerring than any which 
human wisdom can devise, deposited themselves in the very place 
where phosphoric acid is most needed, in order that, as part of the 
food, it may build up the bones, the framework of the animal body. 

These are only two of the many theoretical deductions that we 
have been enabled to draw during our gradual ascent. 

But it is not only such theoretical and physiological questions 
that have been elucidated by these analyses ; they indicate many 
facts of great importance to the practical man. 

The composition of every part of the healthy plant being 
known, the means for obtaining a healthy crop are obvious- The 
inorganic part being entirely derived from the soil, to the soil 
must attention be directed in case of failure, and its deficiences 
ascertained. With these results before him, any farmer may see 
that if his straw refuses to stand, the chief cause is probably a 
lack of soluble silica in the soil. In some of the alkaline silicates 
now manufactured for sale, he may find a ready means of remedy- 
ing the defect. 

The straw, it should be noticed, does not return to the soil all 
that the grain has taken from and thus even where all the 
straw is returned in the shape of manure with the greatest possible 
care, the land may ultimately become exhausted of the materials 
for the inorganic part of the grain, which is all carried away and 
sold. With these remarks I pass on to the second division. 

II . — Of the Organic part of the Ripe Plant 

Under this division will come more especially the nutritive 
properties of oats. In the consideration of the inorganic part^ 
attention w-as chiefly drawn to questions connected with the cir- 
culation of the plant, and with the best means of supplying those 
deficiencies which are invariably found when an imperiect crop is 
produced. ^ 

These inorganic substances, especially the phosphates, are in- 
dispensable to our food, but they form a small part of the whole 



Hr NORTON ON THE ANALYSIS OF THE OAT. 


351 


grain, only 2 lbs. in 100. The remaining larger part merits our 
attentive consideration, particularly as it chiefly distinguishes the 
oat from other Tarieties of com. 

I speak here of the grain alone: that being the most important 
part, for its nutritive properties, I have confined my attention 
chiefly to it. I have also been able to make the husk the subject 
of a few researches. It would have been very interesting and 
useful to examine the straw also, but I was obliged reluctantly 
to conclude my observations, as the time for the delivery of this 
essay approached. 

The proximate principles of the grain will first demand our 
attention, and it will be necessary, by way of preface, to give an 
account of the methods by which they were obtained. 

The quantity of grain taken for a^ysis was from 75 to 100 
grains. 

1. This was rubbed thoroughly in a mortar, and successive 
portions of water added, until the starch, &c. was all washed away 
from the epidermis. The solution was allowed to stand in a cool 
place for twenty-four hours, and the liquid was then drawn off by 
a syphon. Fresh w'ater w^as now added, and after some hours again 
drawn off ; this was repeated until the liquid came away quite 
clear. The starch then remained pure, it was collected on a 
weighed filter, and dried at 212®, until it ceased to lose weight. 

2. To the solution drawn off from the starch, acetic acid was 
added, to throw down the casein or avenine. This was allowed 
to settle, and the liquid drawn off by a syphon of small bore. 
The precipitate was now transferred to a weighed filter. It is 
necessary to stop the wnshing while the water is still acid, other- 
wise a portion of the casein will be re-dissolved. It was now 
dried in the same way as the starch.* 


* This substance has been called casein, becanse in many respects it resembles 
some of the kinds of casein found in other bodies ; but as its exact composition 
has not yet been determined, I use for it the provisional name of Aven>ne pro* 
posed by Professor Johnston. 

From the casein of milk, it differs in some important properties. Rochleder de- 
scribes the casein of milk as soluble in we^k acid, but precipitated by more acid 
and weak alkalies. Jnsulubte^ when free from acnd or alkali, in water. 

1 have found the cas^ of oats to agree more nearly with the casein of beans, 
as described by Liebig. He says, ^ It is soluble in cold water^ does not coagu- 
late by htaiinff, is predpitated by dilute acetic acid, and is not soluble in au 
exeessJ^ 

The casein of oats is vertf soluble in pure water, being nearly all dissolved 
by the first water added to the bruised grain. Weak acetic acid causes an 
abundant predpitate, which an excess of add does not seem to re-dissolve, as 
* no predpitate fell from the liquid filtered and neutralized by carbonate of soda. 
Boiling a portion of the original solution did not coagulate the casdn, but after 
cooling, o i the addition of acetic add, the precipitate fell more quickly than be- 
fore. When this was filtered and neutralized by carbonate of soda, asUght pre- 
cipitate fell, showing that the casein was slightly soluble in an excess of acetic 
add by the aid of or that there was a small quantity of albnmen present. 
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3. The solution separated from the casein was evaporated to 
a very small bulk, and treated with strong alcohol to throw down 
the gum. After standing some hours the gum was collected on 
a filter, washed with alcohol, and dried as above. 

From the remaining solution nothing more w^as determined.* 

4. The epidermis, after separation from the starch as above, 
was collected in a retort, and boiled with acetic acid. On 
neutralizing the solution, a small precipitate of albumen fell. This 
was collected, and the epidermis boiled again in a very weak solu- 
tion of caustic potash. On neutralizing the solution, another 
slight precipitate of some proteine compound was obtained. I’his 
was so small in quantity that it was classed with the albumen. 
After this boiling with caustic potash the epidermis was collected, 
washed, dried, and weighed^ 

5. To deternnne the oil, sugar, and glutin, a fresh portion of 
grain, about the same weight as before, was taken and boiled with 
successive portions of alcohol, until a drop left no trace on eva- 
poration. The solution was then carefully distilled to dryness in 
a small retort. The dry mass was treated with successive portions 
of pure ether to dissolve the oil; and this ethereal solution w as care- 
fully evaporated to dryness in a small weighed capsule. After 
weighing, it is safer to re-dissohe the oil, and evaporate again, as 
some of the sugar sometimes finds its way over with it. 

6. The mass left in the retort is now treated with water to dis- 
solve the sugar; this solution is also evaporated to dryness in a 
small weighed capsule. It is an impure sugar, always containing 
more or less of the soluble salts of the inorganic part. 

7. The substance originally dissolved by alcohol and finally left 
undissolved by water in the retort, was considered analogous to 
the glutin of wheat, and was accordingly set down as such in the 
analyses. It was collected, dried, and weighed, either in a cup or 
on a filter. 

Having now described the process employed, I will proceed to 
give the results obtained by it in four specimens of grain, the 
same four of which the full inorganic analysis of the ash was 
given. 

The soluble salts of the ash are in these analyses distributed to 
some extent among nearly all the substances. It is impossible 
to say how much water dissolves when the grain is unbmmed, and 
an indefinite quantity of this undetermined portion is thrown 
away in the solution from which the starch, &c. are obtained. 

* 1 nude some experiments upon the legumin of almonds, to ’which also this 
casein seems to bear some resemblance. A copious precipitate of legumin falls 
on the addition of a little acetic acid, but a smaU portion of it re-dissolres in an 
excess. From the strongly add solution filtered and neutralised by carbonate of 
soda a slight predpitate falls. 
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The quantities contained in the precipitates can only be deter- 
mine by burning them all. I have, in the following analyses, 
considered the greater part of the loss as alkaline salt^ and have 
made the sums up to 100. 

Proximate Composition of the Organic party in four samples 
of Zfte Grain of Oats^ Calculated dry. 

Table 36. 



Hopeton Oat^ 
Noithtixnlid. 

Hopeton Oats, 
Ajrdbire. 

Oats ’ 
AjTshire. 

Potato Oats 
Northombd. 

Starch 

65.24 

@4.80 

64.79 

65.60 

Sugar 

4.51 

1.58 

2.09 . 

0.80 

Glim 

2.10 

2.41 

2.12 

2.28 

Oil 

5.44 

6.97 

6.41 » 

7.38 

Casein (adenine.) 

15.76 

16.26 

17.72 1 

16.29 

Albumen 

0.46 

1.29 

1.76 ! 

2.17 

jGlntin 

2.47 

, 1.46 

1 1.33 

1.45 

Epidemds 

Alkaline salts & ! 
loss. i 

1.18 

1 2.39 ! 

1 2.84 

2.28 

j 2.84 

1 1.84 

1 1 

1 0.94 1 

' . -1 

1.75 


1 100.00 

! 100.00 F 

100.00 F 

100.00 


In reference to the above table^ we naturally turn our atten- 
tion 

1. To the Starch. — ^The four results are remarkably uniform. 
I am inclined to think, however, that the starch may be stated 
a little too low in this table, for reasons which will afterwards 
appear. As the table at present stands, the quantity of starch 
in the oat is nearest to that in barley. 

2. The Sugar. — ^This, as I have said, is impure, and a little 
deduction should be made from its weight, especially in Hope- 
ton oat, ^ 0 . 1. 

3. The Gum. — The quantities of this substance are nearly 
alike in the four trials : wheat contains a little more — about 3 or 
4 per cent 

4t. The Oil. — ^The quantities of oil given above are large, but 
I think correct The earlier analyses of oats only give from 
three to four-tenths of a per-cent of oiL Both Boussingault and 
Johnston, however, have reeentiy found from 6 to 8 per cent 
This oil is of a beautiful pale yellow colour, and its smell may be 
perceived on heating oatmeal cakes. The fattening qualities of 
the oat must be very great The maize, or Indian com, is cele- 
brated for fattening animals ; and Dumas gives only 9 per cent 
as its maximum of fatty mattmrs. Boussingault gives 7 per cent 

TUANS.— JULY 1846. 2 
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ad the average ; while Liebig has deided that it contains more 
than 5 per cent If we take 7 per cent as the average, the meal 
of the oat, so far as the oil is concerned, should nearly equal that 
of the ln(han com, 

5. The Casein, {avenine^) Albume/ti and Glutin * — ^These three 
I have grouped together as nitrogeneous compounds. Their quan- 
tity is certainly very remarkable, being, in the potato oat above, 
a httle more than 20 per cent. I have been led to think, how- 
ever, that the quantities of all these compounds are a little over- 
state in the above analyses. Erery one who has engaged in 
this kind of organic analysis knows the exceeding difficulty of 
obtaining the substances perfectly pure. I am somewhat suspi- 
cious that, in defiance of my precautions, my casein precipitates 
may have contained a little starch. 1 insert the above analyse^ 
therefore, as open to correction. 

In order to arrive at a more certain result as to the actual 
quantity of these nitrogeneous compounds, I determined the 
nitrogen directly, by combustion in a number of specimens.* 

^ The annexed table gives the result of nine of these combus- 
tions. Each burning was repeated two or three times. 

Table 37. 


1 F.UU.O.t,. iJSS??* 

Pereciitag«. York, 

So L 270.5. No a ^o.l. 2io.2. No.!. 27o.2. 37o.r 

Or&itTMren. 
Ctfimtten ) 
eomcDiDris. > 

S.19 1 235 
14.00 14.7S 

t 

2.23 1 S73 
14,M j 17.38 

2.82 ! 280 j 5.51 
17.77 I 18.24 j 22ni 

2A9 

15A8 

3.80 

laso 


^ This table show& a range of no less than 8 per cent in the 
nitrogeneous compounds. 

Nos. 1 and 2, from Mr Vans Agnew, were the first crop, after very 
old grass. ^ No. 1 was manured mth two cwt. of guano per acre 
harrowed in with the seed. Na 2 was rnthout manure. This 
result is a most surprising one, and although I have repeated my 
trials, I feel that it needs still further confirmation. The crop 


* The nitrogen itas determined hy combustion of the grain in a miiture of 
catetac soda and Bme in the usual vay. The method of such combustions is so 
well known among all chemiiits, and so uniYersaUj inserted in all recent chemi- 
works, th^it seems quite unnecessary to enter into a lengthened description 
m xt npe. From the ammonia salt thrown down by pisttinnm, the nitrogen is 
detCTnaaa^ and fsom the nitrogen the amount of protein compounds 
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being after old grass, the land must have been in good condi- 
tion, and therefore would mature a crop even without the addition 
of guano, though that manure undoubtedly increased the yield 
upon the part to which it was applied. It is possible that on 
such a good soil with a healthy plant, the more slow growth 
and maturing of a less luxuriant crop than that to which guano 
was added, may have been more favourable to the largest pos- 
sible amount of nitrogeneous compounds; so that, while the seed 
was less in quantity, it should be richer in quality. The opinion 
somewhat prevalent among farmers, that guano turnips or pota- 
toes are less nutritious than others, seems to countenance this 
view. 

The potato oat, ISTo. 2, was also from a remarkably fine crois 
as was the American imperial oat, which Tvas remarkable for its 
weight. The three samples of Hopeton oats were aH from rather 
inferior soils, and poor crops. 

But even if we take the lowest per-centage of protein com- 
pounds, they amount to 4 per cent more than is static to be the 
average quantity in wheat The mean may, probably, be safely 
taken as 16 or 17 per cent 

Before concluding the organic part of the grain, I wish to give 
some account of the organic part of the husk, and afterwards 
some deteiminations in which the two parts are imitetL 

1 did not make a complete analysis of ihe proximate piineiples 
of the husk, but determined the oil and sugar oi^, by boiling m 
alcohol and ether, as described under the analysis of the graiou 

The following Table gives my results in two samples of husks 
calculated dry: — 

Tablb 38. 


rev Ceniage. 

Holton 0«U» 
Hexham, 
KortliwnberlaDd. 

roiatoOaii^ 

rark-lfod, 

H<ni3nm'besrUmA. 

Of oil 

1.50 

o.4r 

oo 

Of sugar and gum..... 


Beside these substances, there was a considerable quantity of 
some nitrogeneoug comj^und left undissolyed by water, smim- 
wbat analogous to ghitin^ and aanoanting in. oae instmee to 
1.28 per cent. The hi^ then, is by no means without valw 
for feeding. A determination of the nitrogen by combustion, 
shows that, in addition to l-^ per cent of oil, it contains at least 
1 J per cent more of protein compounds. 

The following table gives the nitrogen in the husk and grain 
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separately, and afterwards in the whole oat of the same sample. 
The results calculated dry : — 


Table 39. 


Per Centa^ ( 

Hn<;k 

Grun 

Whole Oat 

Of mffftgian 

OSO 

188 

282 

1777 

218 

1372 

Of prot&e eompomids 


A proximate anal} sis of Boussingault’s ghes 13.7, as the aiQOunt 
of protein compounds in the whole oat, exactly coinciding with 
the above determination. We see^ then, that even induding the 
husk, the oat is superior to almost any other com, in those in- 
gredients which go (Krectly to the production of muscle in the 
body. The strong muscular forms of the Scottish ploughmen 
have long been living witnesses to the good properties of their 
favourite and almost only food ; and now that it has been shown 
what those properties really are, I feel sure that Dr Johnson’s 
de&Dition of cats — ^ Food for men in Scotland, and for horses in 
England” — ^will be remembered only for its appropriate answer — 

Jmd where will you find such men and such horses ?” 

In conclusion, I may be permitted to say, that the extent of 
this investigation, and the many points which I have been com- 
pelled to leave undetermined, or doubtful, after eighteen months 
of constant labour, must convince those who entertain false ideas 
of the time and patience necessary for chemical researches of this 
kind, that they have erred in supposing the chemist able to do in 
a few days or weeka^ what can only be effected by the labour and 
study of many successive years. 

In presenting my results to the Sodety, it is with a conscious- 
ness of their imperfections, and a feeling that it would have been 
most desirable to extend them much further in every direction. 

At the same time, I think that much new ground has been 
gone over, and that in many respects the bounds of our know- 
ledge, with regard to the oat plant, have been considerabl} 
enl^ged. 

I have endeavoured to condense rather thai; extend my con- 
clusions and description^ which might have reached a veiy great 
length indeed, from the mass of tables and facts now presented. 

li4BOB&tCOET OF THE AoBIOUXTUBAL CreMISXBT A8$0C1ATI02^ 

Oetdher 184$. 
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REPORT OF EXPEETMEOTS SHOWDfG THE CONTINUED EFFECTS 
OF THE APPLICATION OF SPECIAL MANURES. 

By Mp a. F. GabdneBj Overseer to W. M. Flemings Esq. of 
Barrochan^ Renfrewshire. 

[Premium, Fifteen Sovereigns.] 

In laying before the Society, for their consideration, the follow- 
ing report of the continued effects of special manure^ it has been ‘ 
the endeavour of the reporter to make them as clear as possible. 

The results from the crops grown from each description of 
manure, for each of the years to which the experiments extend, 
have been put upon a table by themselves, so that the effects of 
the manures or mixtures appli^ to each crop of &e rotation may 
be seen and compared at once. 

The conclusions drawn from the tables of experiments, and sub- 
sequent result^ might have been much extended from numerous 
note^ taken for years, during which many extensive experiments 
were made; *but it has not been in the reporter’s power to accom- 
plish this in sufficient time ^ven by the Sodety for the lodging 
of such a report this season. 

Remarks upon Tables Nos. L mid IL 

1842. — ^The soil upon which these crops were grown is a stiff 
loam, lying upon a clay sub-soil of great de]^th, suj^erincumbent 
upon sandstone rock; it is thoroughly drained with tiles and 
soles ; the drains thirty inches deep and twelve feet apart. It 
was trenched out of lea, with the spade, ip the winter of 1841 
and 1842, sixteen inches deep; the subsoil was brought up from 
that depth, and put upon the surface, and the grass side or top 
spading put into the bottom of the trench. The land was pre-* 
pared in the usual manner, and drilled thirty inches apart; the 
frum-yard manure was spread evenly in the bottom of the drills^ 
after which cut sc^ of tlte seed potatoes were laid upon the top 
of the dung, and covered with the ploi^h about tiuee inches deep. 
The potato plants came aU through the ground regularly, and when 
they were about six inches high, which was al^ut the 4th July, 
the special manure!^ mentioned in the tables, were sown upon the 
tops of the drills during the time of heavy rain. Jn the course 
of a week after, their application they produced their usual 
effects, viz., dark green colour and luxuriant growth, and which 
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they all continued to exhibit except STo. 4, (soot,) till the plants 
vrere cut down by frost. The tops began to ripen upon the por- 
tion Aressed with soot (No. 4,) about a fortnight before the 
others. Crop lifted and weighed in the beginning of October 
1842. 

1843. — The ground was ploughed in the spring of 1840, and 
sown with potato oats in the beginning of April, the divisions of 
the diff^nt portions upon which the top-dressing for the potato 
crop was put being still kept cUstinct. The oats were remarkable 
for strength and vigour upon the portions Nos. 2 and 3, and con- 
tinued so all season, and were later of ripening than the other 
two portions- No. 4 was first rip^ and considerably shorter in 
the straw than the other three portions. No. 1 was a fair aver- 
age crop. The after effects these top-dressings had upon this 
crop presented a very remarkable appearance during the course 
of the season ; the oats upon portions Nos. 2 and 3, being consi- 
derably higher and stronger than upon the other two portions, 
had the appearance of being dove^taOed, as it wer^ by the plough- 
ing into Ihe weaker portions. 

1844.,~The oat crop was sown down with rye-grass, clover, 
and seeds in 1843. The crop of hay on these por- 

tions pramtad no difference in appearance in 1844; all the influr 
Bum these topdresrings had upon the two former crops in pro- 
moting their growth, seemed to have been exhausted; however, 
the sward of grass, as sheep pasture^ is close bottomed, vigorous^, 
and healthy. 

From the above experiments, it appears that on this land sul- 
phate of ammonia and sulphate of s^a, mixed and applied to the 

S een crop^ will have an influence upon it for two years, and that 
e nitrate and sulphate of soda produce larger and more profit- 
able crops. 

Eemarhf, zijxm Tables Nos. 27/. and IK 

1842^ — ^Tfae soil upon which ihe crops in 1842, 1843„and 1844, 
were grown, is an alluvial loam, of from three to four feet deep, 
quite level, and is exposed on all sides. It is thoroughly drained 
with tiles, and is perfectly dry. The portions selected for these 
experiments is of uniform quality, in the cenife of about fifteen 
acres of land which was under *a turnip crop. The land was 
prepared and drilled in the usual manner. The burnt hones, 
(No. 3,) were drilled in with the seed. No. 4 (sulphate of soda,) 
was put on as a top-dressing during the time of rain, about the 
middle of June. No. 1, (moss and guano;) in applying theses 
tim drills were fennad as usual, when the moss was spread in the 
iKittan^and thegu^ as near as possibly broad casf^ upon 
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the top of the moss, after which the moss and guano were covered 
in with the plough, and tibe seed drilled in upon the top of the 
drills; thib experiment extended over one imperial acre. All the 
portions brairded well and evenly; Xo. 4 had the strongest tops 
of any. Xo. 1, moss and guano, produced the largest crop of 
any, with large dark green tops, and very fine bulbs. Crop lifted 
and weighed in December. 

1843. — The abo\e dirisions being kept up, the land was 
ploughed in spring, and sown with potato oats, which brairded 
w^ell and evenly. Xo. 4, moss and guano, took the lead of aH 
the others, and the straw was about from ten to twelve inches 
higher than upon any other part of the field. The oats upon 
Xo. 3 (burnt bones,) were remarkable for their weight per bushel, 
bein£i: 4.5 lbs.; 2 lbs. per bushel more than on any other part of 
the field, the crop being very fine all over. The field was sown 
down with a mixture of rye-grass, clover, and natural grasses 
for permanent pasture. 

1844. — It was this season cut for hay, the divisions made for the 
different manures in 1842 being kept distinct. The hay upon 
each portion was saved and weighed separately. Owing to the 
long-continued drought, the hay was, in general, light and defi- 
cient in bulk; and this field having been also pastured in the 
spring months with sheep and lambs, till April, the crop was not 
so heavy as might have been expected. 

The conclusions to be drawn from these crops^ for three yeasns^ 
are — 1st, That moss and guano are able to supply the place of farm- 
yard manure in a greater degree than any other substance that 
has }et been tried here; and from the experience of the last four 
years it has been found that a mixture of dung and guano, in 
the proportion of from ten to fourteen tons of the former to three 
to five cwt. of the latter, will raise a larger crop, in the first 
instance, than from thirty to forty tons of dung alone, and leave 
the land in as good, if not better condition for the after crops, at 
about one-half the expense of the dung. 2d, That burnt bones 
are equal, if not superior, to fresh bones, for raising crops to which 
bones are' applicable as a manure ; and that bones will, (if applied 
to green crops ou land in which their constituents are defici^t,} 
keep up the fertility of such land in a high degree for the afib^ 
crops. Bone-dust was applied nine years ago as manure for a tur- 
nip crop, in a field of medium sofC «dA this field was trendied 
'tl:^ season and sown with oats. The land where the bones had 
been put gave seven bushels oats, and fifty stones more straw 
than that land to which farm-yard manure had been applied at 
the same time to the turnip crop^ besides the grain having been 
2 lbs. per bushel heavier; and, during the time this field lay in 
grass, the portion manured with the bones could be pointed out 
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from the rest by a darker colour and greater luxuriance of pas- 
ture. 34 That sulphate of soda, applied to green crops, does not 
seem to have any influence upon crops after the second year of 
its application. 


RemarlcB upon Tables Nos. V. and VL 

1842. — ^The soil upon which these three years’ crops were 
grown, is a stiff loam of great depth, Ijing level, was thoroughly 
drained with tiles, and is quite dry. It is cropped upon a four- 
course rotation, ^iz.: first year, oats from hay stubble; second 
year, green crop, potatoes or turnips ; third year, wheat or bar- 
ley, sown down with rye-grass, clover, and timothy-grass; and, 
fourth year, hay, See. The field was fallowed in the winter of 1841 
and lt42; and at the end of May and beginning of June was 
worked and drilled in the usual manner with plough and harrow. 
There were a few days of difference in the sowing of the seed 
upon the different manures, owing to the ground being sown as 
it was prepared ; not exceeding however, ten days between the 
first and last sowings. All the manures in the tables gave a 
fair crop of turnips, considering the great difficulty in preparing 
such land, and putting it in proper tilth to receive the seed. 
The experiments were made upon a large scales about two 
acres being allotted to each kind of manure. 

1843. — ^After the turnip crop was lifted, the land was ploughed 
and sown in spring with Annat barley, rye-grassy and clover 
seeds. There was no apparent difference in tibie barley upon the 
various manuxings during the course of the season; aU having 
the appeairance ^ a fair average crop. 

1844. — ^The hay crop this season was very good, considering the 
drjmess of the weather. After being cuty a most luxuriant crop 
of clover aftermath came up, giving, upon an average^ about 
nine tons per acre when cut green. 

The general result of these experiments shows that artificial 
manures of the same description will give, on this land, a good 
average crop of turnips, and at much less expense than farm- 
yard manure, while, at the same time, the succeeding crops of 
the rotation arenas good, in general, and in some cases better. 


Etmarks upon Tables Nos. JYI. and VIIL 

1843. — ^The field upon which these crops for two years had 
been grown, is a light gravelly loam; subsoil deep gravelly tiH. 
There was a crop of oats taken from it, after old lea, in 1842* 
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Bimng the winter of 1842 and 1843> it was ploughed and sub- 
soiled with a common plough, from which the mould-board was 
taken, and prepared and d^ed in the usual maimer in spring, 
for a potato crop, to which crop these manures and mixtures 
were applied. The potato seed was cut into set^ and laid upon 
the top of the farm-yard manure, and covered, with the plough, 
three inches deep. Each of the specific manures, applied when 
the plants were six inches high, had the efieet of increasing 
the crop, and particularly the mixtures of nitrate and sulphate 
of soda, and of the sulphates of ammonia and soda as top-dress- 
ings, and the addition of guano to half the usual quantity of 
dung, all of which produced great increase over the others at a 
small expense. No. 2., (soot) also added considerably to the 
potato crop, but its efifects on it are quickly exhaustea on this 
land ; for, wherever soot has been applied, the potatoes have in- 
variably ripened earlier than any other portion of the field. The 
portion. No. 5 — manured, in addition to the farm-yard manure, 
with bones dissolved in sulphuric acid, and carbonate of magneria 
stirred into it till the solution was dried up — increased the 
growth of the stems and leaves, but without altering the colour. 
The tubers from this portion were particularly large and fine. 
Particular attention is required, in the application of guano to 
crops, that it be regularly spre^ in the drills, for if it comes in 
contact with the young shoots, it tends to bum them, and some- 
times to kill them altogether. 

1844 — ^All these dressings, except soot^ have continued their 
effect upon the oat crop of this season, and have added consi- 
derably to the produce^ both of straw and grain ; and the effect 
was visible all season, from the time the oats brairded till they 
were cut, and particularly in Nos. 3 and 4, which were remark- 
able for their height and luxuriance over all the rest of the field. 
No. 4 was also remarkable for its continued effect of producing a 
dark green colour, even in the second year after its application, 
as it always does to most crops to which it is applied the first 
season. No. 5 was very noticeable from being ^so strong and 
vigorous all season, and presenting the remarkable appearance of 
a standing crop^ while most of the others surrounding it were laid 
sometimes before ripening, and made the oats 2 lbs. per bushel 
heavier than the others. No. 4., (soot) dressed upon the potato 
crop, gave this season the worst crop of oats in tiie whole fielo^ 
which -was completely marked out from the rest, by the crops 
being thinner upon the land and shorter in the straw. It seems 
not only to have exhausted itself in the potato crop, but to have 
hastened, at the same time, the exhaustion of the farm-yard man- 
ure. This invariably follows the application of soot by itself, upon 
this land, upon wliatever crop it may be used; but when mixed 
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with common salt and animal charcoal, its effects are more lasting, 
and can he notioed during the rotation both of grain and green 
cropsu I would particularly direct the attention of the Society to 
N<l 6 ; not only fiom this manure costing less at first by nearly 
a halt but now, &om four years’ exparienoe, 1 can say that, upon 
this land, it gives a larger crop of potatoes sM turnips than thirty 
tons of fiirn^yard manure ; and tw its good effects are condnued 
in the grain crop which follows, as also in the hay and pasture. The 
sown grasses and clover in this field, u{X)n the ground so man- 
U3fed, are very fine, being close bottom^ and luxuriant, and there 
was m extra crop of clover upon it beyond the other& 


Rttndfks vpon TabUs Nos. IX. and X. 

The same remarks. — as regards soil, exposure, drainage, &c., 
apply to these tables, as to Tables Xos. VII. and VIIL The crops 
were grown upon part of the same field ; and, in like manner, any 
remaAs on tlie different appearances of the turnip and oat crops 
being nearly the same, a repetition is here considered unnecessary. 
The compost, No. 69 was made as folloa's : — 40 bushels of saw- 
dust, or moBs, to 20 gallons of coal tar ; 7 bushels of bone-dust^ 
1 ewt of jmlpbate of soda, cwt. of sulphate of magnesia, and 
cwt of eotiimoa salt, mixed and fermented for some days be- 
fore being used. 

Remarks on Table No. XL 

The field upon which these crops were grown, is a soil of 
medium texture, lying upon trap-rock. In the winter of 1842 
and 1843, it was trench^ with the spade, from seven year^ old 
lea, to the depth of sixteen inches, and the subsoil brought to the 
top. The drms were formed for the potato crop of 18&, with a 
double mould-board plough, and the special manures sown with 
the htaod, as neatly as possible broad-cast iu the drills ; after 
which the fium*>yam manure was spread upon the top of them, 
and cut sets of the seed potatoes Imd upon the top of the ma- 
nure, and covered up. The plants were all seen in rows by the 
7tfa June, and the land worked with drill grubbers, See. The 
crop all over the field, about fi\e acres, W’as remarkable the whole 
season for its strength and vigour, and particularly on ISTos. 2 and 
89 both of which gave a very heavy crop, and w'ould have been 
still greater had &e drills been made wider than usual, and the 
sets baei^ planted wider apart. 

3844. — ^It was ploughed ^ain and sown with barley, (common 
white) and, at me same time, with a mixture of grasses and 
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clover for pennanent pasture. The barley was sown in the end 
of April, and notwithstanding the severe drought which prevailed 
this season, it brairded quieldy and evenly. It continued to grow 
most luxuriantly, so much so, that by the time the plants came 
into bloom, the crops was laid so fiat^ thai^ had it been a wet sea- 
son, it would have been worth nothing but for the dung-heap. 
Owing, however, to the favourableness of tbe season it pro- 
duced a very heavy crop of straw and grain, the grain averaging 
55 lbs. per Whel. 

This table of results further tends to show, if it be stiU required, 
tbe efficacy of guano, to supply the want of farm-yard manure, 
and also to give the cultivator of such soils as tl^ the assur- 
ance, that by its application to bis landi^ he will increase his 
crops at less expense than by the use of farm-yard dung alone. 
The sown grasses now, in Kov. 1844, are more luxuriant, and of 
a darker green colour upon ISTos. 2 and 3, than upon 2To. 1. 

I may here mention the effect of guano in growing a crop of 
cabbages this season. The soil upon which they were grown is 
about two acres of improved moss land, trenched with the spade in 
1842, and the subsoil brought to ibe surface. It was cropped w ith 
potatoes iu 1843, manured with twelve tons farm-yard manure and 
three cwts- guano per acre, and produced a crop of upwards of 
fifteen tons per acre. It was again dug this spring with the trendi- 
ing-grape, when two ewt of guano per acre was sown by tbe handt 
broadcast, and harrowed in. After which, m the beginning of 
April, the cabbages (Drumhead) were dibbled in upon about an 
acre, and the other portion sown with mangelwurzel, the land 
being cleaned and worked in the usual manner. These crops have 
grown most luxuriantly, the cabbages giving a crop of upwards 
of sixty tons per acre, most of them averaging from 20 to 40 lbs* 
a-pieee. The mangelwurzel is now, (Nov.) still growing, but has 
been estimated by good judges to be forty tons and upwards per 
acre of clean roo^ many of them averaging 10 to 12 lbs. a-piece. 

1 may here remark, that upon every description of crop and 
land upon this farm, special manures are applied with the great- 
lest success, greatly adding to the productiveness of the soil On 
being judidously applied according to the various wants of ibe 
crops, they have largely added to our grem crops, increased omr 
grain crops, and augmented their weight per bushel, while their 
application to our pasture-lands has benefited them in a very high 
degree. 
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SesuHta of Two Year^ Crops on land Manured with Giuino and other ffpecial 3Ianure8, in 1843 a/id 1844. 

Potatoos valued at 40s. per ton 5 Oats at 2s. Cd. per bushel j Straw at per oivt. 
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No. VIIL 

Results of Two Year^ Crops on land Manured with Guano and other Special Manures^ in 1843 and 1844. 

Potatoes valued at 40s. por ton; Oats at 2s. 6d. per budiel; Sti*aw at 23. per cwt. 
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Remits of Two Years^ Crops on land Mannred with Ckwtno and oilt^ Special Manures^ in 1843 and 1844, 

Turnips valued at 11s. per ton ; Oats at 2s. 6d. per bushel ; and Straw at 2s. per cwt. 
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EXPERMENTS WITH UNSEEH CAKE AND OTHER SUBSTANCES, 
IN FATTENING SHEEP AND CATTLE. 

By Mb Bbuoe, Waughtoi^ East Lothian. 

[Premium, Five Sovereigns.] 

Haying made use of a large quantity of linseed-cake for the 
last two or three years in fattening live stock, and being a little 
doubtful of its use giving a profitable return, the following expe- 
riments were conducted with the view of ascertaining its value, 
1st, as an article of food, and 2d, as a manure, when consumed 
upon the farm. 

Experiment L 

For these ends, 27 small polled heifers were divided into 
three lots and weighed; one lot being put on a liberal allow- 
ance of home-made cak^ another upon foreign, (to determine 
which of the two was the more profitable for use), and the other 
upon turnips alone. The experiment, which carried on for 
nine weeks, was fully complete4 both as regarded the improve- 
ment made by the animals, and the saving effected in the con- 
sumption of food; but, unfortunately, some of the heifers having 
turned out in calf, the results connected with them were ren- 
dered much less satisfactory, and are therefore precluded; though, 
such as they were, they yielded a greatly inferior return to that 
made by sheep in a similar expeiiment. 

With regard to the second part of the experiment, viz., the value 
of linseed-cake as a manure when consumed in the court-yard, the 
follovi ing are its results : — ^The dung made from the animals receiv- 
ing the cake, being kept in a heap by itself, was tested with a similar 
quantity, made at the same time, by another lot of cattle in a 
different yard, all of them receiving a full supply of stored Swed- 
ish turnips; attention being paid both to the preparation and 
decomposition of the manures, in order to have them as nearly 
as possible alike. The dung-heap from the cake contained 144 
cubic yards, to produce which baa been consumed 3744 lbs. of 
cake, (equal weights (ff home and foreign), thus giving 26 lbs. of 
cake to the cubic yard. The dung so prepared was then applied 
to three different fields of Swedish turnips, at the rate of 16 cart- 
loads per acre, each cart containing cubic yards;, without the 
addition of any other manure. Shortly after the plants were 
singled^ those from the cake manure showed themselves more in 
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advance than others in the same fields, and kept a decided supe- 
riority over them during the early part of the season, thereby 
giving hopes of a larger return than was ultimately realized. On 
the 27th December, an equal quantity of land in each field, con- 
sisting of the eighth part of an acre, was taken up and weighed, 
the roots and tops being taken o£^ when the average of the three 
fields was found to be as follows: — 


Quantity of Imd 
in paxte of an 
acre. 

Weight 
from caJLe 
xnanuie. 

Weight from 
common T>»a- 
( nure. 

1 Increase 
fiKim 
eahe. 

Weight of 
c^e 

consumed. 

Cost of 
pxodaotion 
per cwt. 

1 


lbs. 

D).. 

Ihs. ' 

' lbs. 

lbs. i 

1 .125 

1 

5090* 

4650 

440 

1 78 

1 wi ' 


To test the value of linseed-cake still further, but by a different 
method, two lots of sheep, of 60 each, were taken from two flocks 
tfiat were feeding upon the farm, and each lot was then separated 
into three divisions and weighed : 20 being put on home cake, 20 
on foreign, and 20 on turnips alone. A part of two fields of Swedish 
turnips was next selected, where they presented a uniformity of 
soil and crop, one half of the crop, in both fields, ha\dng been 
carried home. The two parts thus selected, were then each di- 
divided into three equal portions with a chain, and 20 sheep put 
into each portion. Lot 1st consisted of 60 half-bred Dinmonts of 
good quality, which, to simplify details, may be distinguished by A, 
B, and C ; dirision A consuming the home-cake, B the foreign, 
and C turnips alone. The respective weights of the sheep on the 
Ist of January 1844, when the experiment commenced, were — of 
division A 2768, of B 2739, of C 2803 lbs.; on the 7th of Februrary, 
C having consumed its portion of turnips, w as then re-weighed, and 
found to be 2880 lbs,, and on the first March, A and B having also 
consumed theirs, were found to be, A 3054, B 2966 lbs. The 
quantity of cake consumed by each division, was 1182 lbs., being 
nearly 16 oz. per day to each. Lot 2d consisted of CO Cheviot 
Dinmonts of inferior quality, whose respecli’^e divisions may be 
designated by D, E, and F ; D getting home-cake, E foreign,' and 
P turnips alone. ^ The management pursued in this case was in 
eveiy respect similar to that for lot 1st, with the exception of the 
quantity of cake consumed, which amounted to 44 lbs. per sheep, 
being at the rate of fully 13 oz, per day to each, an allowance 
which it was found they would not exceed. On the 9th of Jan- 
uary, when the experiment commenced, their respective weights 


^ * It Vroutd be wrong, however, to confine the value of tibds maamire, so rich 
in the phoe»phates, to its effect i^on an aUralma plant. 
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were — 2082, E 2001, and P 2031 lbs. On the 15th February, 
P, having finished its portion, we^hed 2097 lbs., and on the 2d 
March, D and E, having also finished theina, weighed — 2315, . 
and E 2274 lbs. The two cake divisions in each lot consuming 
the same quantity of turnips. 

Tabular view of the improvement made by the differeM divmom^ 


Weight at 

Weight at ^ 
1 1^ 

1 

fro™ 

^ cake 

1 j 

i Wt of cake 

1 conbumed 

\ 

Cost of produc-j 
turn per Ib j 

lbs 

Jbi 

lbs 1 lbs. 

lbs 

oz. ' 

f A ares 

8054 

286 209 

1182 

66 1 

Lotlat i B 2739 

2966 

227 150 

1182 i 

83i 1 

(C 2803 

2880 

77 1 ... 

... 1 

1 

>D 2082 

2315 

233 167 

880 

eoj 

Lot 2d ) E 2(«}1 

2274 

273 1 207 

880 

' 6ii 

( F 2031 

j 2097 

66 


• 

1 . 


It win be observed from the foregoing table, that the improve- 
ment made by C and P is below an average ; this, however, 
would have been anticipated by any person having the least 
experience in the management of sheep^ from the peculiar 
manner it was necessary to confine them, for the purpose of 
ascertaining the value of the cake as a manure upon the future 
crop. Indeed, the treatment altogether was necessarily unfavour- 
able to sheep; but as each division laboured under the same dis- 
advantage, the management does not therefore detract in the 
least from the value of the experiment It will be noticed, also, 
that the improvement made by A and D on the home-cake, and B 
and E on the foreign, is exactly reversed in the different fields, 
a circumstance which cannot in any way be accounted for. 

The last part of this experiment now falls to be considered, viz., 
the value of linseed-cake as a manure, when consumed upon the 
ground by sheep, — the produce of one field only being given, 
though the effect produced upon the two cake divi^ons in the 
other, presented an equally marked and favourable appearance. 

Early in March, the land was sown with wheat, reaped by the 
20th of September, and thrashed on the 21st December, when 
the produce of the different divisions was found to be as fol- 
lows, the grain being all properly cleaned of refuse, but not 
separated into first and second quality: — 


* With regard to the increased H\e wdght of the sheep, it is quite clear, 
that, however much the animal is improved, Hs waste or refuse remains im» 
altered , consequently, ^^hatever is gained must be of real >alue. 
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Tabular vim of the Produce of the different Lot$. 


Lots. 

QBsniity of i 
land 
in acres. 

Weight of Weight 
gndxL. ^ per budi. 

IncT. of 
grain 
from cake. 

Weight of 
straw. 

|m,ofcsto 

" 


lbs. 1 lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

A 

1.041 

S£18 1 611 

288 

3723 

817 

1182 

B 

1.041 

2223 61i 

263 

3506 

600 

1182 

C 

1.041 

1960 m 

ooo 

1 

2906 

... 

1 


Experiment IL 

This was an experiment carried on during the latter part of 18^ 
for the purpose of ascertaining the relatiTe Talue of the following 
articles in the fattening of sheep, tIz., linseed, linseed-cake, poppy- 
cake, beans, and a mixture of beans and linseed. The sheep select- 
ed for this purpose consisted of 95 Cheviot ewes, taken from a 
flock of 250, which had reared their lambs during the summer, 
and were of fair quahty when the experiment commenced, but 
from the greater part of them wanting teeth, an(^ consequently, 
unable to break the turnips, they were supplied instead, with a 
full allowanee of turnip tops, (except for a few days afterwards 
specifled,) in addition to the different articles used, a circum- 
stance which tends to enhance the value of the experiment, as, 
from the worthless nature of turnip tops in fattening, any im- 
provement made by the animals must almost entirely attri- 
buted to the qualities of the foreign substances used. 

The different lots, which conristed of four of 20, and one of 15, 
sheep, may be dass^ as A, B, C, D, and £. Lot A, containing 
the 15, were put upon the linseed, having reduced the number 
as mu(^ as was consistent with accuracy for the experiment, from 
an apprehension that linseed would not tend to improve the ani- 
mal8» on account of the large quantity of oil it contains t acting 
too powerfully upon their systems, a fear, however, which had 
no foundation, as they kept throughout in as healthy and na- 
tural a state, as if feeding upon grass. Lot B was "put upon 
the linseed-cake, and received the same quantity as D upon the 
beans; C was put upon a mixture of beans and linseed for the 
first three weeks;, and afterwards upon the poppy-cake, and£ 


* la additioB to the aboTO return, a farther aQowaace ought to be made for 
unexhausted maniire. 

t loDbeed of w eig h i o g 52 lbs. perboshe!, such as was used in this 

ea^eriment^ readily yields from 11 to 12 gallons of oil per qnartw^ w^ghing 9 
lb& per gallon, or about 25 per cent, of its w^ht 
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The linseed used during the experiment was ground, but from 
the great diflSculty in doing so, several trials were made after 
it was completed, to ascertain the loss attending its use in a whole 
state — by supplying a lot of the sheep wi& unground seed, 
confining them to clean spots of ground — carefully collecting 
their droppings, — subjecting it to a series of washings, — evapo- 
rating the residue to dryness, and then weighing it, when the 
loss was found to be under one per cent 

The following figures will represent thequality of the linseed- 
cahe used, assuming the number 8 as the average quality of that 
made at Hull: — 

Home used in No. 1, 

Foreign, in do* 7i 

Do., inNo.^ 7i 

Poppy-cake of good qualicj. 

Experiment in. 

The following experiment was carried on during the progress 
of that of Ifo. n. — 

The turnip tops upon the farm having been all consumed by 
the 15th November previous to commencing storing the Swedish 
turnips, the opportunity was taken for making a tnsL to ascertain 
the saving effected by* the use of the different articles — an im- 
portant consideration with the farmer. For this purpose 20 
additional ewes w'ere taken from the same fiock, and enclosed 
separately for eight days; during which time the six divisions 
were supplied with a full allowance of white turnips, which were 
duly wmghed (without roots and tops) and cut upon the grass ; 
the refuse was afterwards carefully collected, re-weighed, and 
deducted, so that the actual consumption is only given. 

The results of this trial are thus shown:— 


1 

) 

1 

{Conaamp- 

titmot 

1 

1 CociBiiiii^tioa of 
fbreignkeop. 

t Consuxuptiott of each dieep, 

1 per da.^. 

Saiiztgof 

tmnips. 

Amount- 
mg to per 
cent. 


turnips. 

Turoipb^ Foreign Keep. 

1>1\ 

lbs 

n>s 

1U». 

Ibb. 

lU. 


A 

, 1762 

52 Lin&eeJ . ) 


7 linseed.) 

859 


... 


3 Bean*). \ 

3 Beans. | 

32j 

B 

ITfil 

200 Linseed-cake 

Hi 

20 linseed-caLe-. 

1741 

49i 

C 

1 2402 

2SO Poppy-cake. 

15 

28 Poppy-cake. 

1120 

31| 

D 

2312 

200 Beans. 

us 

20 Be^. 

1210 


£ 

; 2699 

100 Beans. ) 

60 lanseed.} 

16| 

10 Beans. ) 

6 linseed.) 

823 

23i 

F 

1 35^ 

1 

... 

22 


... 

... 
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It will be observed from tbis table, that the saving of turnips 
effec^ in division B, is ^at, and seems a larger proportion for 
the twenty ounces of linseed-cake, than Experiment I. gave 
in its quantities ; but much, no doubt, will depend upon the 
size and condition of the sheeps as the lower the condition, the 
greater will be the quantity of food consumed. It may be held 
as a safe calculation, that sixteen ounces of good linseed-cake 
per day to sheep of nine stone weighty will effect a saving in the 
consumption of turnips equal to 33 per cent, and at the same 
time so far improve the health of the animals as to diminish the 
number of deaths by upwards of 60 per cent. 

Experiment IV. 

In order to ascertain if the use of the different articles in Ex- 
periment IL, produced any difference as to tallow, five average 
ewes were selected from each division and weighed ; two days 
.afterwards they were killed and weighed under the inspection of 
the reporter, having been driven, in the interval, twenty-three 
miles. 

The following table exhibits the results — 



live 
weight 
Dee 23. 

Weight of 
CaaectLBa^ 
Dec. 25. 

Weight 

of 

Tallow. 

W^bt 

Sldh8. 

1 Lots. 

lbs. 

lbs. 

lbs. 

lbs. 

A 

666 

1 844 

65 , 

52 

B 1 

647 

335 

67 1 

1 67 1 

c 

654 

338 

67 I 

1 67 1 

D ' 

641 

327 

48 

^2 ; 

» E i 
1 

688 

347 

61 i 

1 50 


These experiments having been conducted with a view to per- 
sonal information, a strict regard to accuracy was observed in 
every detail, and though conducted upon rather a limited scale, 
they clearly establish the fact, that mutton can be produced at a 
lower rate per lb., upon a liberal use of foreign keep along with 
turnips^ than upon turnips alone, taking of course the increased 
value of the manure into account; and that of the different 
articles used in Experiment IL, linseed is the most valuable, 
and beans the least so, but that a mixture of both forms a useful 
and nutritious article of food. 
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3SEPOET ON THE CONTINlfED EFFECTS OF CEKTAIN SPECIAL 

KANURES. 

Vomminiioaited hy th^ ’JStnff Agrimltwral Abioeiation, 

Drawn vphjMt Alexanbeb Mubbjlt, Nethenmll of Cniden. 

L Fassc, Slap 5 Tbv4.\t, Mn TTuxiasc Moskat. — ^Cbop 1845. 

Table of Results on New Gfrass, Third Year of the RotatioTi. 


1 No 

Maxcm 

Ihy Weighi 
per Imperul 
acre. 

of Diy 
"W eiijlit per 
Inienalacre 

1 

Bone-dubt 

cut. 

21 


Ib 

12 

cut 

9 

1 

lb 

20 

1 ^ 

Rone-dubt and Sulph. Add.......... 

19 

2 

4 

7 

2 

12 


Guano 

15 

2 

4 

3 

2 

12 

4 

. Fann-^ardMannre 

18 

3 

20 

7 

0 

0 

5 

1 No Application 

11 

3 

20 




' 6 

Farm-yard Manure and Bone-dast. 

22 

1 

20 

16 

2 

0 

tr 

Fann-vard Manure and Bone-) 
Du-<t, and Snlph Add.... ) 

19 

I 

8 

7 

1 

6 

8 

Farm-vard Manure and Guano . . . 

22 

0 

0 

10 

0 

8 

9 

j Peat and Saline Manures „ 

17 

0 

16 

5 

0 

24 

r 

I Farm-yard Man. and Saline Man. 

21 

1 

24 

9 

2 

24 


The Grass was cut on 15th Jnly, and weS^ed on 28th August. 


Observations^ 

1. duk groen^ AMt and hoshy 5 white clover 

2. Very ^nukr io No. 1. 

3 Rj e-grass strong, not so bushy as Nw. 1 and % nor equal in uhite clo\ er. 

4 Mtter than Nos 1, ^ and 3 in lye-gras^ and red closer — but not equal to 
Nob. 1 and 2 in white clo^ er. 

5. Worst on the ^Id — ^vety inferior. 

6. Rye-grass good— rich in white clover. 

7. Equal to No. 6. 

8L Interior to Nos. 6 and 7. 

9. Not equal to No. 8. 

10. Rather better than No. S^inferior to all the others. 

Auffu^ pA —The hay was prgared In the English method, and great attention 
was^ to It in coi^uenoe of rainy weather at the time,whidi delayed the 
Wfflghmg. It was quite dry at the time of weighing. The aftermath was very 
imenw. It was ^pastured with cattle. The grassy after farm-yard manure, 
riiowed some siqienonty over the others. ^ 
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IL Fabk, Fisnoo^r ; Tesastt, Mr Jjj££s STBiCHAN. — Crop 1845. 

T{d>le of Results on New Grass^ Third Year of the Rotation. 


, Dry Weight Incrcabe [ Decrease 

No. 1 MiMtnEBfl. per Impe^ per Zni])erial per Imperial 

I acre. acre. acre. 


1 

Bone-dust....... 

CWt. 

40 

% 

lb. 

8 

cmt. 

0 

qr. 

0 

Ib. 

10 

cat. 

qr. 

lb. 

2 

1 Bone-dust and Sulph. Acid..... 

39 

1 

4 

... 


... 

i 

6 

^2 

3 

rriionn 

42 

0 


, 1 

2 

26 

... 

... 

... 

4 

1 Farm-yard 3klanure..... 

40 

3 

8 ! 

0 

1 

10 

••• 

••• 

... 

5 

No Application 

1 40 

1 

26 


... 

«.• 

... 

... 

... 

6 

Form-yd. Man. and Bone-dust 

* 44 

0 

10 

*3 

2 

12 

... 

... 

■ •a 

7 

Farm-yard Man. and Bone- ) 
dust, and Sulph. Amd...... 3 

39 

3 

10 

... 

... 

' 

0 

2 

16 

8 

Farm-}ard Man. and Guano... 

40 

2 

24 

0 

0 

26 

«•« 


... 

9 

Peat and Saline 31aniires....... 

36 

3 

21 



... 

3 

2 

5 

10 

FnL-yd Man. and Saline Man. 

40 

2 

4 

0 

0 

6 

i 

... 

... 


The Gnsa was eat on 8 th Joly^ and w^hed on 1st September. 

Observations. 

Scarcely any difference could be observed on any of the experimental plot 5 
thronghout tbe sammer. The rye-gra^, and red and white clover^ were Inxiiriant 
and well mixed. The bay was made in the JSsiglSaii method, and oare was taken 
to have it properly dried before it was weighed. 

The aftermath was riiort^ and depabtored by cattle. No apparent difference 
could yet be detected. 

IIL Fabic, Bothisbbisbake ; Tsshkt, Charles CnALXBBSf, Esq. op Moskshill. 

Obop 1845. 

Table (f Results on New Grass, Third Year of the Rotation, 


Dry Weight ! Increase 

.vnv TwiTtAmal nAw 


No. 

Masvbss. 

per Impei^ 
acre. 

per Imperial ’ 
acre. 



ewt 


lb. 

cwt. 

qt. 

lb. 

1 

Bone-dust...... 

23 

0 

16 

15 

1 

1 

2 

Bone-dust and Sulphuric Add...... 

25 

0 

6 

17 

0 

19 

t 

Guano 

21 

3 

8 

13 

3 

21 

4 

Farm-yard 

22 

2 

20 

14 

3 

5 

5 

No Application......................... 

7 

3 

15 

... 


... 

6 

Farm-yd. Manure aud Bone-dust .. 

22 

1 

16 

14 

2 

1 

7 

Fann-yA Man., Bone-dust, and ) 
Sulphuric Amd .................. ) 

20 

1 

22 

12 

2 

7 

8 

Fann-yA Manure and Guano ...... 

22 

3 

7 

14 

3 

20 

9 

Peat and Saline Manures 

15 

0 

20 

7 

1 

5 

10 

» 

1 Faiimi-y A Manure and Sa£ne Man. 

16 

] 

6 

16 

1 ® 

I 

1 


The grass was cut on 17th July, and wrighed on 5th August. 
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Observations. 

July 4. — 1. Rye-grass diort^ but green and bushy^ Tcith a thick sole of white 
clorer. 

2. Similar to No. 1 — Kgbt crop of red dover. 

3. Sole of rye-grass— mferior to Nos. 1 and 2— defident in white clover. 

4. Rye-grass stronger than on Nos. 1, 2^ or 3 — ^hite clover better than No. 3> 
but inferior to Nos. 1 and % 

5. Decidedly worst on the field — very short and open sole of grass. 

6. Similar to No 4. 

7. Rather better in white clover than No. 6. 

8. ScarcelT equal to No^ 6 and *1^ but better than No. 3. 

9. Rather Wtter than Xo. 5, but inferior to all the others. 

10. A verj little better sole of grass than No. 9. 

From the result of the three years’ experiments, of the rotation, 
the following conclusions may be drawn : — 

1st, Farm -yard manure with guano, seem to give the greatest 
bulk of crop, and a heavier crop than a full manuring of either 
alone. 

2d, Farm yard manure with bone-dust, or bone-dust and sul- 
phuric acid, produce hea\ieT crops of turnips and oats than a full 
manuring of either alone. 

3d, Notwithstanding the weight of hay crop, after the bone- 
dust, or bone-dust and sulphuric acid, appears about equal to 
that raised by the other applications, still they uniformly produce 
the best sole of rye-grass and white clover. This may be ac- 
counted for in two ways, Ist, Much more phosphates are added 
to the soil by a full mauiiring of boue-dust, or bone-dust and 
sulphuric acid, than from farm-yard manure or guano. The 
same result holds good with mixtures of these. 2d. The 
texture of the soil is much firmer in the turnip crop after bone- 
dust, or bone-dust and sulphuric acid, than after farm-yard 
manure or guano. Now, experiment and experience have proved, 
of late year^ that the texture of the soil much influence in 
the OTOwth of clover. 

4th, The addition of sulphuric amd to bone-dust, appears to 
accelerate the growth of vegetables. This is an important cir- 
cumstance for wet cold clay soils. I find, that a less quantity 
of sulphuric acid along with bone-dust, than that used by the 
Turriff experiments — say, 6 lbs. instead of 25 lbs. to the bushel, 
has all the advantages of early action, and is free from the objec- 
tions to so large a proportion. 

5th, With regard to farm-yard manure, or peat and saline 
manures, they fall tehind the other applications after the first 
year. This may arise from the saline manures being easily dis- 
solved, and thereby early appropriated by the plants. 
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ON THE CfULTIVATION OF THE RED CLOVER, AND THE CAUSES 
OF ITS FAILURE. 

By Robebt M'Tuek, Esq. of Hastings Hal], Dimifrie&>shire. 

[Preminm, Medium Gold Medal ] 

It is a fact well authenticated in the practice of agriculture5 
that when the same variety of crop has been cultivated on the 
same field for a number of years consecutively, or even at short 
intervals, the land ceases to yield the same weight as in the 
first years of cultivation; and it is upon a knowledge of this 
fact, that a systematic alternation of crops is regarded as es- 
sential to every system of good husbandry. When this impor- 
tant principle is neglected, deterioration in the soil invariably 
ensues, and then its previous fertility can only be restored by a 
greater expenditure of manure, and a stricter adherence to a in ell 
arranged rotation for the future. 

With regard to the cause and nature of this deterioration, 
much difference of opinion has, and does, even at the present time, 
prevail ; and men of the highest scientific attainments, who have 
devoted a portion of their time to its consideration, are nearly 
equally divided in opinion. The purely practical man readily 
assents to the truth of deterioration, by adopting such a rotation 
of crops, and system of cultivation as he judges most likely, not 
only to prevent further deterioration, but to maintain the soil of 
his farm in a state of progressive improvement Still, he is at 
a loss to assign a reason, in every respect satisfactory even to 
himself, as to the neces&ily for any particular succession of crops. 

The red clover may, with propriet)^, be selected as the crop in 
which this deterioration has, for many years back, been more ap- 
parent than in any other. The observation, however, is not con- 
fined to this crop, but is applicable to almost every other in 
general cultivation. 

The question, then, as to the inducing cause of the deteriora- 
tion in the soil, assumes an aspect of more general importance 
than the deficiency in the clover crop alone ; and its discussion can 
scarcely fail to throw some light on a subject which seems to be 
involved in mystery, perhaps ttie more from the speculative views 
entertained on it by men whose opinions on other subjects are 
entitled to the utmost respect Before proceeding to adduce the 
results of our own experience^ it may not be out of place to state 
here^ shortly but generally, the theories which have been ad- 
vanced by two parties, who both think they see, in the views 
they entertain, a satisfactory explanation of a difficulty so inti- 
mately connected with the fruitfmness of the soiL 

First, then, one party maintains that the necessity for an 
alternation of crops is owing to a function exercised by plants, 

TRANS. — JULY 1846. 2 B 
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by means of inhieh they excrete or discharge from their roots, 
such substances as they do not require, or cannot assimilate, and 
that the substances so excreted, deteriorate or unfit the soil, for 
a time, for the healthy growth of plants of the same variety; 
but, although unfitted for the grov^th of plants of the same variety, 
others of a different kind will, in these excretions, find the means 
of nourishment; and, when appropriated b}" them, the soil will 
again be restored to its original fertilit5\ Hence, the evident 
necessity for a rotation of crops. 

Another cause for the diminished fertility of the soil is assigned, 
and, we think, more justly, by the other party: that after he 
peated cultivation of the same variety of plants, the soil, to a 
certain extent, becomes exhausted of those substances upon which 
those kinds of plants chiefly depend for nourishment, and which 
are essential to the full development of their parts. Both views 
have their advocates, and been ably supported. 

The experiments of Becquerel and Matiucci,* with regard 
to the appearance of acetic acid in the soiL after the grow th of 
barley, where it did not previously exist, may be regarded as the 
groundwork of the theory of radical excretions. It was first 
broached by Bergmann, and afterwards warmly supported by 
Decandolle,t as sufficiently accounting for the necessity of a 
systematic rotation of crops in the practice of agriculture. 

The experiments of Macaire Prineep,t and the subsequent 
observations of Xeitner, seem to have led them to adopt the same 
views. Liebig sees in the theory of Decandolle, and in the ex- 
periments of Macaire, a satisfactory explanation of the advantage, 
(in an agricultural point of view), arising from a regular alterna- 
tion of crops. “ Of all the views,” says Liebig, “ which have 
been adopted regarding the cause of the favourable effects of 
the alternation of crops, that proposed by M. Decandolle deserves 
to be mentioned, as resting upon a firm basis.” J In illustration 
of the same doctrine, he also says, In some neighbourhoods, 
clover will not thrive till the sixth year, in others, not till the 
twelfth,— flax, in the second or third year.” 

All this depends upon the chemical nature of the soil; for it 
has been found by experience, that in those districts where the 
intervals at which the same plants can be cultivated with advan- 
tage, are veiy long, the time cannot be shortened even by the 
use of the most powerful manures. The destruction of the pe- 
culisff excrement of one crop, must be effected before the pro- 
duction of a new crop.§ The same views are also entertained 
by Macaire, Xeitner, and other physiologists of distinction. Bra- 


* Axm. de Chim. et de Phy. siv, p. 310. f Edin. PhiL Jotirnal, 1833, vol. xir. 

{ Ann . de Chim. et de Phy. liL p. 225. || Agric. Chem. p. 152 and 157. 

§ Ann. de Chim. et de Phy. p. 27. 
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eonnet, by a series of experiments similar to those of Macaire, 
has arrived at a very different conclusion, and has also endea- 
voured to point out the fallacy by which Macaire^ in his experi- 
ments, was misled, and indeed furnishes us with such an explana- 
tion of the phenomena exhibited by these experiments, as would 
seem to show, that the root does not possess the power of ex- 
creting matter, or at all events, in sufficient quantity to affect 
the growth of plants of the same variety. So late as 1842, Mr 
Gyde^ Painswick, Gloucestershire, recehed a premium from the 
Highland and Agricultural Society, for a paper on this very subject. 

Mr Gyde’s experiments seem to have been conducted with as 
much attention to accuracy, as any of those to which we have 
previoufcly alluded ; and if they are conclusive as to the fact, that 
plants do possess the power of excreting matter from their roots, 
they are equally so, as to the innocuous nature of these sub- 
stances, under the particular circumstances in which they are 
produced. 

The following are Mr Gyde’s conclusions : — 

1st, That most plaats impart to ftater certain soluble substances or excretions. 

2d, That this is identical with the sap of the plantb. 

3d, That plants have no power of selection, but take into thdr texture any 
solution offered to their roots ; and that they have Httie or no power of again ex- 
cratipgiL 

4tl], That pints watered with their own excretions receive no Iqjnry from them. 

With regard to the second of these, we did not find that the 
excretions were soluble in water. On the contrary, we found 
that the matter which we regarded as an excretion, was quite 
insoluble for a time after it was excreted in w'ater at the ordi- 
nary temperature of the soil; that it was of greater specific 
gravity than the water; and that it adhered for some days to the 
part of the root from which it was excreted, till it accumulated 
in sufficient abundance for its own weight to carry it to the bot- 
tom of the vessel. We also found, that this matter was formed 
in greater quantity on the newest part of the root, the older hav- 
ing ceased to excrete^ but still continuing to infuse as much of 
its substance into the water, as to impart its peculiar smell and 
flavour. But this will also happen if any portion of the stem or 
leaf of a plant is immersed in water, even when the roots are in 
another vessel. We found that ihe matter thus communicated to 
the water possessed more of the characteristics of the tnie sap, 
than the fioceulent and insoluble matter excreted from the roots. 

As to the third conclusion, we readily admit, that when plants 
are placed in water holding in solution any deleterious sub- 
stance, they do not seem to possess the power of separating 
the water from the poisonous matter, and both are received into 
their system ; but it is also true^ that if a plant is so placed, as 
to stand equally upon two kinds of soil, the one consisting of 
barren, but at the same time permeable till, and the other of 
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good soil, rich in manure, both divirions of the roots will, in the 
course of time, leave the barren soil, and take entire posses- 
sion of the fertile; and further, when compost or soil, parti- 
cularly rich, is placed on the surface above the root^ a portion 
of these^ in various plants, wdll forsake their downward course, 
and rise up to occujyy the compost above the surface. 

We quite agree with the fourth deduction, that plants receive 
no injury when watered with their own excretions. Indeed, it 
accords entirely with one of the best established truths in vege- 
table nutrition, viz., that no substance can be received by the 
spongioles of the roots, unless firbt dissolved in water. For if the 
matter excreted is really soluble and is identical with the sap, 
as stated by ilr Gyde, it is then food in a higher state of assimi- 
lation than any plant under ordinary circumstances can meet 
with in the soS, wonder, then, that the plants to which Mr 
Gyde applied the water containing the excretions, grew more 
vigorously than the other plants, the food of which had received 
no previous elaboration. More than enough, however, has al- 
ready been said, with regard to a doctrine which we believe has 
only tended to mislead enquirers from the path in which truth is 
to be found and for the refutation of which, we shall only at 
present advance one argument — ^fbr the truth of which we can 
appeal to the experience of every cultivator of the soil. 

The power possessed, or supposed to be possessed, by plants, 
of discharging from their roots what they do not seem to require, 
is regarded by all the advocates of the theory of radical* excre- 
tion, and uniformly represented by them, as a healthy function, 
one with which the thriving of the plant is connected ; and, by 
some who have adopted these views, as scarcely less essential to 
their health than the analc^ous functions are to the well-being 
of the animal systenL 

2fow, it is a truth, to which there are few exceptions, that all 
healthy functions are exercised in animalg and vegetables, with a 
de^ee of regulanty and vigour in proportion to the health of the 
animal, or the luxuriance of the plant. For example ; can it for 
a mqxnent be supposed that any plant can be in a less healthy 
condition when the leaves are exhaling oxygen by day, and car- 
bonic acid by night, and when the flower is perfuming the air with 
its fragrance,^ th^ when these functions have ceased? No, 
these are indications of health ; and if the roots do excrete, as 
our own experience tells us they do, the excretion must be pro- 
duced in quantities proportionate to the luxuriant state of the 
plant. Is it not, then, a fact well known to every practical 
man, that his crops grow more luxuriantly, and yield him a more 
abundant return for his labour, on a fertiWsoil than on one of aless 
fruitfal character; that the same description of crop can be pro- 
duced in a healthy condition, for a greater number of years in 
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succession, in a rich than in a poor soil ? In some of the new 
and rich soils of America, it was no uncommon thing for the first 
cultivators to take twenty crops of wheat in succession, often 
many more ; and there are instances on record of a hundred being 
taken in the state of Virginia. In the memory of men with 
whom we have conversed, ten crops of oats have been taken in 
immediate succession from land with which we are well acquaint- 
ed. Xow, were it true that the substances excreted from the 
roots were of a poisonous or injurious nature, it is clear that in 
the soils in which plants grow most vigorously, these substances 
would be produced in the greatest abundance, and, consequently, 
that a good and fertile soil would sooner be poisoned or unfitted 
for the growth of plants of the same variety, than one of an in- 
ferior quality. Can any doctrine, then, be more thoroughly at 
variance with truth and our every-day experience, tlian that the 
necessity for a systematic rotation of crops should be owing to 
the injurioqs nature of the substances excreted from the roots of 
the plants which we cultivate? 

We have been more desirous of producing these views, since 
the red clover is constantly selected as an illustration of the 
doctrine which we have been combating, as one of the crops, the 
excretion of which requires a longer time to be decomposed and 
removed from the soil than any other. To what, then, are we to 
attribute the failure of this crop, which for many years, in some 
districts, has been so apparent, that other agricultural associations, 
as well as the Highland and Agricultural Society of Scotland, have 
regarded it as an object worthy of investigation. 

The Rev. W. Thorp, Warmsley, near Pontefract, in a paper in 
the third volume of the Journal of the Royal Agricultural Society 
of England, imputes the failure wholly “ to a want of a certain 
degree of cohesiveness in ike particles of ike soil” Hence the 
sod’s power of retaimng heat is diminished ; and all plants, parti- 
cularly clover, which are impatient of sudden changes of tem- 
perature, are thus easily destroyed by the frost. 

While we are quite satisfied, from our own observations, that 
many clover plants are destroyed by the occasional severity of the 
frost in winter, we cannot agree with Mr Thorp in thinking that 
this is wholly owing to the want of cohesiveness or solidity in the 
soiL If we look, however, a little more closely into the theory 
of the coheaiveness of the soil, as tending to afford a greater 
degree of protection from frost, (for his whole argument resolves 
itself into that as the means by which the failure of the crop is 
to be prevented,) this greater degree of protection cannot be 
applied to any part of the plant with so much advantage as to 
that which is most liable to be affected, and in which, according 
to Mr Thorp, the injury always first makes it appearance. He 
Eays, ‘‘the first part injured is the neck of the plant (collet^) 
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a1)out a quarter of an inch below the part where the leaves first 
join the stem.” 

How far, then, are the means recommended likely to promote 
the adhesiveness of the soil, and likely to afford protection against 
severe frost ? for it is only when the weather can be regarded as 
such that clover plants are injured. Mr Thorp tells us that eat- 
ing off the turnip crop with sheep will ^ve the necessary degree 
of solidity ; that the turning of the horses upon the end ridges 
will also impart solidity to them ; that the Duke of Portland found 
that land manured with bones was not sufficiently solid, but that 
the same, when manured with farm-yard dung, was adhesive 
enough; that if stubble land is simply scratched with a light har- 
row before sowing the seed, and afterwards compressed with a 
heavy roller, it will stand the winter. There are various other 
expements recommended by the rev. gentleman, which are not 
generally under the command of every person, but none of which 
are regaled as of more importance than those already mentioned. 
It would, indeed, be a most important advantage if sheep, in 
addition to the benefit which they otherwise convey to the land 
when consuming the green crop upon it, (now that the practice 
is become so general) were also to ensure a good crop of red 
clover for the two following seasons. 

But we cannot think that it was in consequence of the treading 
of the sheep merely, in the instances to which Mr Thorp alludesf, 
that the abundant crops were to be attributed. AYe find a much 
more satisfactory cause in the manure which they left upon the 
ground. In one field to w^hich we devoted much attention, the tur- 
nip crop of wkich was eaten down with sheep, and through which 
we had occasion to cart a quantity of stones and other articles, 
the clover crop afterwards was a complete failure, except on one 
ridge next to a dyke which sheltered it from the west^ the direc- 
tion in which the field was most exposed to wind and rain, and 
to which the sheep had constant recourse for shelter, when the 
weather was unfavourable. This ridge, from the quantity of rain 
that fell at the time, was certainly not more consolidated than 
the end ridges on which the turnings were made, or the part 
over which the road passed ; still the crop in those parts seemed 
to derive no advantage from the compression which they had 
received, and it was only upon the ridge on which a much 
larger proportion of dung and urine had been deposited, that the 
clover could not be reganled as a failure. 

AYe adduce this instance, not only as a case in point, but as 
coinciding with what may be regarded as the general experience 
on this subject, of the district in which we reside. 

It is true that lime, and more especially in a caustic state, by 
the decomposition which it promotes in the soil, does to a certain 
extent render it more porous^ but certainly not more so than 
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farm-yard manure^ the action of whichj in the state in vrhich it 
is generally used. Is much more active than lim% and bones are 
less active than either. 

As to the other expedient to which we have referred, namely, 
sowing the clover after the oat or barley crop has been cut — 
first harrowing the surface, and afterwards rolling in the seeds, 
we have only to say, that in portions of our fields where the crop 
has been lodged, and the grass seeds destroyed, we have tried the 
plan recommended, but the experiment was not attended with 
that success which w^ould warrant us in advising others to have 
recourse to it, unless on such parts as we refer to, aud which 
would otherwise produce nothing. On such occasions the seed 
alw’ays germinated well, and showed a thriving braird, but the 
plants were sure to give way. particularly the red clover, when 
frost commenced. In some instances the clover was destroyed 
before the frost commenced, for young braird at that season of 
the year is very palatable to e^ery kind of stock, and is, on that 
account, sure to be cropt by every kind of stock on the ground, 
and when once stripped of its leaver so tender a plant is nipt 
by the first frost. The recommendation to substitute a young 
and tender plant for one older and more hardy, when tenderness 
is regarded as the cause of the failure, seems to us a very extra- 
ordinary cure for the disease. It does not alter the case that 
rolling is also recommended, for, if that operation is to be regard- 
ed as beneficial, the older plants can be as easily rolled as the 
younger, besides a greater degree of solidity preserved to the soil 
than when it has been loosened by harrowing. In so far as protec- 
tion to the neck of the plant is concerned (and this seems to be all 
that is considered necessary,) it is evident that solidity cannot be 
maintained through winter, in any soil that contains more mois- 
ture than is essential for the purposes of vegetation ; for every 
frost that penetrates the soil to the depth of one inch, must com- 
pletely destroy the solidity which either the treading of sheep or 
rolling can effect. Besides, Mr Thorp seems to forget that the 
solidity imparted by the first of these means must be completely 
destroyed, for two or three inches upon the surface, by the subse- 
quent operations of ploughing and harrowdng in the seeds in the 
following spring. 

It now remains for us to show that there are various causes 
which have all more or less influence in occasioning the failure 
of the clover plant, and to endeavour to point out Sie means by 
which the evil may be remedied. 

TThen we ascertain the composition of any plant, we will find 
that the proportions of its organic and inorganic constituents are 
in many respects different from every other plant, how'ever nearly 
allied it may be to them all, and that even the different parts 
of the same plant contain those same constituents in different 
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proportions. In so far as the inorganic constituents are con- 
cerned, there is no source itom winch they can be derived in 
sufficient abundance but the soil; and as these substances are 
found to exist in the soil in very unequal quantities, there is no 
doubt but that, while one kind of plant is withdrawing one sub- 
stance in greater amount, another is appropriating another sub- 
stance in a larger degree, and so it is with every crop. It is, 
therefore evident, that unless these substances are restored in 
quantities equal to what have been abstracted, the soil must 
in course of time be exhausted. It is also evident^ that while 
some of these substances readily accumulate in sufficient abun- 
dance from the decomposition of matter which is continually taking 
place, others are very slowlv restored, and some scarcely at all, 
unless when contained in t6e manure which is from time to time 
applied. It may be observed, that in the course of the ordinary 
operations of husbandry, some of the more soluble of these sub- 
stances may he carried down by the rain into the soil, while in a 
pulverized state, in greater abundance than they are produced 
by natural cau&es, to a depth to which the roots do not extend. 
Under these circumstances, it is not to be wondered at that the 
soil should be sooner unfitted for the growth of some crops than 
for others ; and especially for those crops which require a larger 
amount of those substances which, in the first instance, exist in 
the soil in more limited quantities, or which are more soluble 
and carried away by rain to a depth beyond the reach of their 
roots.^ This is, perhaps, more the case with red clover than any 
other plant, which will be more apparent when we avail our- 
selves of the aid that chemistry affords. It tells us, in the first 
place, that 1000 lbs- of red clover, in the dried state, according to 
the analysis of Sprengel, contain the following proportions of 
inorganic matter: — 


Pota*Ji^ 

Sods^.... 

Lime,.. 

Magnet .......... 


Silica, 

Solphuric acid... 
Pliosjihoric add, 
Chlorines 




19.95 

5.29 

27.80 

3.33 

0.14 

3.61 
4.47 
6.57 

3.62 


74.78 

From this analysis w^e learn the very large proportion of pot- 
ash which red dover abstracts from the soil, when contrasted 
with the other crops with which it is generally associated in the 
course of a regular rotation. 


See Professor Johnston’s Lectures on Agricultural Chembtry, p. 265. 
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Wlieat contains in lOOQ lbs. of the grain, 2.25 Straw 1000 lbs. 2.45 


Barley, 2.27 1.80 

Oat^ 1.50 8.70 

B je-grass hay, 8.81 


If we allow that the straw is double the weight of the grain, 
then in 1000 lbs. 


Of wheat there is only........ 89 of potash. 

— Barley, .2.13 

— Oats, 6.30 


Thus we see that 1000 lbs. of red clover requires nearly as 
much potash as is contained in twenty times the same amount of 
wheat, eight times the amount of barley, and three times the 
amount of oats, and twice of r}’e-grass, the very crops which are 
made to form part of the rotation along with it.* 

Besides, potash is one of those substances which has a strong 
affinity for water, and is, on that account, very soluble in every 
state of combination in which it is found in the soil; hence its 
great liability, when the land is under cultivation, to be carried 
off by rain. This observation, however, applies more to the rain 
which falls in inland situations, or to those localities which are 
screened from the sea by some high mountain range ; for there is 
good evidence to show that portions of the various saline sub- 
stances contained in sea-water, and which contribute so much to 
the fertility of the soil, are often carried to considerable distances 
from the snore.t We may further observe, that it is owing to 
the still greater amount which the different green crops require 
of iuorganlc as well as of organic food, that a large application of 
manures is found to be necessary for their growth, in which case 
those substances cannot be said to be abstracted from the soil. 

Although these remarks are made more particularly in refers 
ence to potash, as the substance which, with the exception of 
lime, enters more largely into the composition of clover than 
any other, and one which is more apt to be washed from the 
portions of the soil which is subjected to frequent cultivation, 
still they are applicable to other inorganic constituents, though 
many of them are less soluble, and exist often in much larger 
proportions than potash. This view of the case helps to explain 
why the red clover crop is less abundant on land which has been 
frequently cultivated, and why its failure is more perceptible on 
inland situations, than in those more exposed to the sea. But there 


* Gypsum has been strongly recommended by Sbr Hnmpbry Davy and other 
\mters on agricnlture, as a vSnable manure for red dorer, but we have found that 
coa4 peatj and wood-a'^es — ^particularly the ashes of ash>-wood — are much more 
efficacious. This is cffiefly to he attributed to the potash which they contain. 

t 3Uebig’s Agricdtural Chemistry, pp. 110, 138. And we believe that Dr 
Madden, when at Pemcujk, had satiSaotorily proved, by a series of ob*servations 
there recently made, that the rain which f^ between the sea and the Pentland 
hiUs, contains more saline subbtances than the rain which falls be>ond that range. ' 
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are often causes of failure on soils which cannot he said to he de- 
ficient in any of the substances essential to the growth of this crop. 
In the spring of 1841, we commenced a series of experiments, 
with the view of obtaining some information on this subject^ and 
conceived that we were more Hkely to arrive at the truth, by 
beginning at the germination of the seed, and marking with care 
the progress which it made in the different stages of its growth. 
A piece of ground was selected adjoining the house, the soil con- 
sisting of a light fresh loam, and as much alike in character as 
one soil could be. Two rows of boards, eight inches broad, were 
placed edgeways, parallel with each other, at six feet apart in the 
ground. The earth was then put in and equalized between the 
boards till an inclined plane was formed by it, with a rise of one 
inch in the foot The earth was thus level with the upper edge 
of the south board, and six inches below the upper edge of the 
north one. This inclined plane, though only six feet wide, was 
seventy feet in length. Sixty-eight gentle impressions were 
made upon the mould with the handle of a rake, after the plane 
was made as smooth and uniform as it could be. In those im- 
pressions, the same number of the different kinds of seeds most 
commonly used in agriculture were sown,* and more earth was 
then put in till it was level with the upper edge of the boards. 
The seed sown in this way, had little or no cover of earth at one 
end of the row, but the cover gradually increased, till it reached 
a depth of six inches at the other end. The hoards enabled us to 
make this cover with great accuracy, so that at every part of. the 
rows in which the seed germinated, there was an inch of additional 
covering of soil for every foot in length; so that bjr applying the 
foot rule to the surface, we could ascertain at any time the depth 
of the seeds, and by assuming the half of the space in which the 
seeds germinated, that gave the proper depth of covering. The 
seeds were equally exempted from the risk of germination being 
prevented by too much cover, and at the same time from being 
lost, in case of dry weather, from having too little. We thus ar- 
rived at what may, with confidence, be regarded as the proper 
depth at which clover seed should be placed ; and of six samples 
sown in this w'ay, namely, English, French, American, Flemish, 
Juliers, Sucklings, the average, and therefore the proper depth, 
may be stated at one inch. 

There is no doubt that seeds will germinate at a greater depth 
in a light gravelly or sandy soil than in a clayey one ; but we 
consider the soil in w’hich the experiments were made as equally 
removed from both these extremes, and, in this respect^ as of a 
very fair average for an experiment of the kind. 


* For tliose, we were indebted to the kindness of ISdr Thomas Kennedy, nursery 
and seedsman, Dum&zes. 
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Having ascertained the depth, vre proceeded, in the first week 
of June in the same year, to find out the proportion of seeds that 
might be expected to germinate in a given number of medium 
quality, such as are commonly sold in the shops. Out of 500 seeds 
sown in rows, at a distance of six inches in the row, 426 ger- 
minated, showing a deficiency of nearly 15 per cent. Out of 
one of Mr Lawson’s best samples of 500 seeds sown, 475 germi- 
nated, showing a deficiency of only 5 per cent. This was not the 
only loss sustained at this stage of their growth, for before they 
had attained to what might be considered the rough leaf, there 
was scarcely a plant for every two seeds sown, showing a de- 
fidency of at least 50 per cent. The insect which chiefly com- 
mitted these dei)redations, was the same that so often destroys 
the turnip crop, although we cannot say that the slug had no 
share in them. In these experiments, it was not our object to 
destroy insects, but rather to learn the extent of the ravages which 
these enemies of agricultural plants are capable of committing. 
Whether they have been as destructive in former years, we have 
no means of knowing ; but it it is not unlikely, that they, hke 
eveiy other species, may increase with the means of subsistence 
and for whose support the extended cultivation of the turnip crop 
makes ample provision. 

From what has been said on this part of the subject, it must 
be obvious, that even under the most favourable circumstances, 
much of the seed committed to the soil never attains maturity. 
When we think of the gjeat disadvantages to which its seeds are 
exposed in field cultivation, the numberless chinks and crevices 
in a soil hut moderately rough, in which they may be cast, 
it is not to be wondered at, that from this cause alone, the ex- 
pectation of the cultivator should sometimes be disappointed. jSo 
clover seed should ever be sown until the soil intended to receive 
it is made as fine as light and strait-toothed harrows can make 
it to fill up the crevices, and only one strake should afterwards 
be given with them. There is another practice in many dis- 
tricts of Scotland, of eating down young grass with sheep and 
other stock, occasionally, from which much injury is sustained. 
It is but too common to see the grasses nipt as close to the 
surface as teeth can reach; and we have often observed clover, 
by this treatment, nipt over at the neck, which must, in every 
case where this happens, prove fatal to it; but although it may 
not have sustained injuiy to this extent, still it is stript of its 
leaves, and these, from the way in which thqr come out from the 
stem, and spread around it, are well adapted to afibrd the required 
protection to the stem and root. It is true that the leaves them- 
selves are often laid prostrate by the severity of the frost, hut this 
only causes them to fall around the neck and cling more closely 
to it We would not be understood as condemning all pasturing 
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of young grass, for tliis often proves a great convenience for 
Aeep; and we have invariably found it an unfailing antidote to 
inflammation of the bowels, or hraxy — the disease to which young 
sheep are most subject But we most decidedly condemn it when 
carried so far as to deprive the clover of all protection. Upon the 
same principle, we also regard the practice of mowing the grain 
crop with which the clover is sown, as very hurtful to the young 
grasses. 

Having arrived at the knowledge of these facts, with regard to 
the depth of clover, and the depredations of insects, we began in 
the following spring another set of experiments, at the same 
time allowiag all the clover plants of the previous year to remain 
in the ground, with the view of watching their future progress. 
TTe then set off a piece of ground, 10 feet square, and divided 
it into equal parts of a foot each ; 400 clover seeds were then 
selected from Mr Lawson’s best sample, one half of which 
were of the lighter yellow, and the other half the dark purple 
coloured variety, and the yellow was sown in the one half of the 
ground, and the purple in the other, to ascertain if there was 
any difference in their germination or durability in the ground ; 
but in both respects there was scarcely any difference the 
yellow, by a few plants having the advantage in germination. 
Four of the selected seeds were planted in the centre of each 
foot of the ground previously laid ofl^ with the intention of in- 
suring one plant in each division, and as soon as the plants were 
considered out of danger from insects, only one was left in each 
space- Mostly all were in flower in September; but in this re- 
spect there was considerable difference ; and all were cut down by 
tne end of the month, that their treatment might be similar to 
what they would have received if grown with a crop. With 
the exception of six plants, they all survived the winter, and 
we believe they were those which were most advanced at the 
time of cuttings, and after which they exhibited but little symp- 
toms of growing out fresh leaves. In this experiment no manure 
of any kind w^ applied, as the object was to obtain a knowledge 
of the durability of the red clover in the ground, when grown 
under the most favourable circumstance^ in regard to space 
and new soiL The 94 plants which survived the winter, 
grew most luxuri^tly in the summer of 1843, some of which 
brought to perfection fourteen stem-flowers, and none fewer than 
six, at the beginning of August, at which time one half were cut 
down, and the other half allowed to grow to the end of September, 
much about the time that the second crop attains its maturity, 
when we found that the plants which had thrown out the greatest 
number of flower-stems, when cut in August, were deficient in 
the numter of their stems to the plants which were less vigorous 
at that time. After the September cutting, they began to throw 
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out leaves of a more sickly character than they had yet exhibited, 
but no flower stems- Not more than nine plants survived the 
winter; and the only indication of their having done so, was but 
a few sickly leaves, which made their appearance in April 1844, 
after which they died. 

It appears from this experiment, and also from the duration 
of the plants of the first experiment in which we tried to find out 
the proper depth of cover, that all the different varieties of red 
clover generally cultivated in this country, whether the seed is 
f5rom Holland, America, or any other quarter, are biennial, instead 
of perennial, as they are often represented to be. It is true that 
we often find plants of red clover in fields which have been sown 
out with it, years afterwards, but these have arisen from seeds 
which were placed under circumstances unfavourable to germi- 
nation. As, for example, besides a sufficient depth of earth, 
stones are often pressed down w ith the roller upon the top of seeds, 
the air exclude^ ^d germination for a time prevented. Next 
spring the stones are taken away on account of the hay-cutting, 
or they are turned over by sheep in winter, when this obstacle 
to germination is removed; but instead of in the first spring, this 
change in circumstances might take place at any future period, 
and the seed will spring up then, if it has not lost its vitality. 
Besides, there is a variety of red clover which is perennial, and 
indigenous to many soils of this country, more especially the 
drier parts of meadow land whicffi have not been ploughed ; but 
the seed of this variety is not commonly sold in the shops. 

Much about this time, our attention was particularly directed 
to the improvements of Francis Maxwell, Esq. of Gribton, a gen-^ 
tleman in this neighbourhood, who, several years before, had com- 
menced spade-trenching and thorough-draining on a very ex- 
tensive scde. He had completed se\en or eight fields of large 
extent, but of the worst quality on his estate, with thorough- 
draining and spade-trenching fifteen inches deep. We had almost 
constant opportunities of seeing the same fields for more than 
twenty years before these improvements w ere commenced. None 
of them were worth more than twelve shillings per acre, exclusive 
of the local advantage which they possessed, and others were of the 
very worst description of land in the country. They had at first 
been broken out of thin moor, with a cold and retentive tilly 
subsoil The crops which they had yielded were very scanty, 
such as might be expected from such land. The clover never de- 
served the name of a crop- The fields had been limed in the first 
stage of their cultivation, and also slightly after being trenched. 
The rotation of crops taken after the improvements, was first, oats, 
then potatoes or turnips, then barley or oats, all of fair quality, 
and at same time sowm out with rye-grass, and red and white 
clover. The healthiness of the red clover, on some of the fields, 
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was very evident after the grain crop was cut, and also in the rye- 
grass hay, but the after crop of the closer in October seemed one 
solid mass, and in several parts was completely lodged. These 
improvements on a large scale coincided vith some experiments 
we had been making on a small one. That land which has been 
frequently cultivated, and which has become dover^ch may be 
benefited by deepening the soil, and bringing a portion of those 
substances to the surface, of which it is either exhausted by the 
repeated cultivation of the clover, or which have been carried 
down by rain, is a fact every day receiving the additional testi- 
mony of those who have had recourse to subsoilmg ; and although 
the advantages of such operations are very evident on other crops, 
on none is it more so than red clover. 

It may now be proper to show how the alkalies are restored to 
the soil, when rest or pasturage is substitated for cultivation. 
All soils coubist of disintegrated rock, and whether these changes 
may have been, in the first instance, produced by some mighty 
cause, which produced more immediate results than we see in 
operation at the present time, agents are still constantly at 
work in the atmospheric changes of heat and cold, wet and dry, 
which are not less capable of accomplishing the disintegration 
of the hardest materials of which the globe is composed, and, 
in course of time, their decomposition also. By marking the 
operation of these agents, we learn the process by which the 
alkaline bases are made to form part of the soil, and the vari- 
ous saline combinations into which they are enabled to enter. 
Bocks of every formation contain some one or other of the 
alkalies, and often more than one, according to Liebig. Feld- 
spar contains not less than 17 per cent of potash; albite 11 
per cent of soda; zeolite 13 per cent of both alkalies taken 
together; granite, gray wacke, porphyry, basalt, clay-slate, clink- 
stone, sandstone, lime, lava-loam, contain each their certain pro- 
portions, and the decomposition of any one of these rocks must 
alwa 3 ^s restore to the soil one or more of the alkalies. In the 
course of cultivation, there is always a constant breaking down 
of the materials of the soil, to which the tear and wear of the 
iron implements employed bear ample testimony; and although 
portions of the stones (fragments of the different rocks) of which 
they consist are in this way pulverized, still they supply no new 
food for the succeding crops until they have been decom- 
posed, and rendered soluble — changes which will then be more 
speedily effected, and the alkalies restored in greater abundance 
than required for the purposes of pasturage. Carbon, azote, and 
the elements of water, which in different proportions unite to form 
so many of our most valuable animal and vegetable substancesi, 
and which are equally essential, are derived from other sources 
which can be more readily supplied to the soil ; but until of late 



<5S TUB crLTIVATIOK OF RED CLOVER. 


C90 


year^ when science began to lend her aid to agriculturej the 
application of the alkalies (with the exception of lime), as ne- 
cessary constituents of every fruitful soih formed no part of the 
practice of agriculture ; and it is only when these substances are 
exhausted, that a soil is reduced to the sterile condition alluded to 
by Leibig, when he says, that no quantity of manure could fer- 
tilise it for the production of certain crops ; ” and not, as he 
attributes it, to the injurious nature of the substances excreted 
from the roots.* 

In these observations we have pointed out the causes to nhich 
the failure of the red clover crop is chiefly to be attributed, and 
shall now, in conclusion, shortly advert to what has been advanced 
on that subject, as well as on me remedies suggested. 

1st, We see,^ then, that much seed is lost from falling into 
chinks and crevices ; and that even in certain conditions of the 
soil, with the common harrow', so much cover may be given to 
the seed as to prevent its germination. This is more particularly 
the ^e when the soil is rough or damp, or of a heavy and im- 
pervious character. Clover seed can scarcely he sown in such 
descriptions of soil without more than one half of it receiving 
from two to three inches of cover, and, when rolled, it is entirely 
lost. It would be much better under such circumstances to sow 
the closer seed after the harrowing has been finished, and simply 
to roll afterwards, and in this way rather to risk the chances of 
its being destroyed by an over dry summer ; the chances are at 
least three to one in its favour, the circumstances favourable to 
the growth of red clover being a dry or well pulverized soil, and 
not more than one inch of cover. 

2d, It is also evident that a very large proportion of the plants, 
in the first stage of their growth, are liable to be destroyed by 
insects and slugs. At the present time we are aware of no re- 
medy of general application for the evil but to sow less sparingly. 
In many districts the neglect of this precaution is too common 
an error. The quantity allowed in some, is from 4 to 6 lbs., m 
others from 6 td 10, and in some of the finer lands still more. 
Suppose, then, that in the first of these, 5 Ihs. are given to the 
imperial acre of seed of average quality this is only one seed to 
every ten square inches, and if we deduct one half for the loss 


* Although lieb^ gives the countenance to the doctrine of radical excretion, 
■^Bich we ha\ e previously quoted, there is scarcriy a chapter in his Chemistry of 
Agriculture,’' in which he does no^ in one shape or another, recognise the truth w Meh 
we have here stated. “ It must be adiuitted (he says) as a prindple of agricul- 
ture, that these substances wMch have been removed irom a soil, must be restored 
to it, but whether by means of excrement, ariies^ or bones, is in a great measure a 
matter of indiSbrence.” 

Professor Johnston, in his Lectures on Agricultural Chemistry, has established 
the same important truth upon a foundation £rom winch it can never be removed, 
t Supposing that there are 130 seeds in fire grains, or 15,362 to the ounce. 
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sustained in germination and by insects, we have only one seed 
for every t\^enty square inches. We also found that 6 per cent 
was lost by frost, which will also make the distance^ still greater; 
and if we take the acre of Scotch measure, by which the soil is 
still calculated in many parts of this country, we shall have a space 
of nearly twenty-eight square inches around each plant. 

3d, Before clover can be successfully cultivated on wet, or even 
damp land, it must be drained : first, because clover delights in a 
dry soil ; and, secondly, when the frost expands the moist soil in 
contact with the neck of the plant, it is left bare after the 
thaw arrives, and is therefore more liable to be destroyed by 
the next frost. 

4th, If clover is too closely cut down, it is left without the 
leaves, its natural protection, and if the frost is afterwards severe, 
is sure to be destroyed. 

Stilly, Mowing is objectionable to a certain extent, for the same 
reason. When the crop is cut with the sickle, a larger amount of 
stubble and foliage are left upon the ground for protection. 

6th, These precautions are necessary to have a sufficient num- 
her of plants in the ground in spring, but it is clear that the 
future crop must also depend on the amount of the proper 
nourishment contained in the soil, and the facility with which it 
can be appropriated by the plants in every stage of their growth ; 
for if stinted before the tillering commences, fewer stems will be 
thrown out, sometimes only two or three, and often when food is 
more plentiful, as many as a dozen, and all of them more 
luxuriant. From this cause, the crop may either be one- 
fourth the weight, or four times that amount, as was well illus- 
trated in the case of Mr Maxwell of Gribton’s crop, which 
had not received more than 3 lbs. of seed to the acre ; but 
from the improvement which be had effected, nourishment of 
every kind was abundant, and the extraordinary maimer in which 
the plants tillered in consequence famishes us with a satisfac- 
tory explanation as to the uncommon weight of crop from so 
small a quantity of seed. 

7th, It must also he evident, that the practice of eating down 
the second crop with sheep, must have a much greater tendency 
to maintain the soil in a favourable condition for the growth of 
elo\er, than when the practice of canning it off the land to be 
consumed was more generally prevalent. 

8th, We recommend with very much confidence^ tborough- 
drsming and trench-ploughing, as the most efficacious remedies 
which can be resorted to for restoring to its original fertility 
land wUch has become elover^sich. 
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ttCPORT OP EXPERIMENTS OS THE IMMEDIATE EFFECTS OF 
SPECinC MANURES. 

By Mr At.k-t - Jjuiu Mun, 'Whitdun, Lassirade. 

[Preminm Fifteon Soverdgns .3 

The farm on which the following experiments were made, 
rises about 450 feet above the level of the sea. It is situated 
from five to ten miles respectively from the Fentland range of 
hills on the one side, the Moorfoot range on another, and the 
Soman Camp on a third, and occupies the extreme point of an 
extensive coal district. The geological features, therefore, are 
those generally found in the coal formation, and consist of alter- 
nating beds of sandstone, shale, and coal ; the sandstone greatly 
predominating. The farm is divided nearly in the centre by a 
rivulet or bum, from the bed of which the banks rise precipi- 
tately. On both sides of the bum, the coal formation obtains : 
the upper strata consist, generally, of bonlder-day of a very ob- 
durate character, and varying in deptiii from a few feet to many 
yards ; of large deposits of sand and gravel, sometimes inixe4 
but often pure; in many parts the sand is not less than twenty 
feet in depth ; and of day of a brown colour. The preponderance 
of one or other of these deposits, marks the character of either 
side of the bum. On the north-east ride, the deposits of sand 
and gravel predominate, and immediately underlie the surface ; 
hence, it is of a sandy character, loose, and easily wrought. On 
the south-west sid^ {he clay deposits prevail, and the soil is con- 
sequently of a dayey nature, — not of a very obdurate clay, how- 
ever, but one, in certain seasons, partaking sttffieiently of the 
vexatious properties of that description of soiL On this side of 
the bum, sand is also found of the description, termed running or 
quick-sand; it is of limited depth, and betwixt it and the sur- 
faoe,i a stratum of strong day intervene& This day varies in 
character, in some parts pure red day, easily worked with the 
spade ; in other parts, a stone is found mixea wiitt ii^ rendering 
it less easily wrought; while stiU a third pari^ |»resents a strong 
chattery day. Tliis is chiefly found in the rising ground of the 
field described in Tables B and G; and the nicely defined line, 
marking on the one ride the flat surface with its pure deposit 
of red clay, on the other, the steep acclivity with its hetero- 
genous subsoil, argues some violent subterranean outburst The 
TRANS. — OCTOBEE 1846. 2 C 
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general appearance of the surface is undulating ; in some parts 
of the farm these undulations are to be ascribed chiefly to sks” 
in the coal working, but in others^ to natural depressions and 
elevations. The climate is variable, but healthy, and may be 
placed in a third-rate position, that is, being distant about ten 
miles from the sea, harvest is nearly three ^eeks later than in 
the neighbourhood of that element, and the intermediate dis^ 
tance g^ves an intermediate date to the harvest. From its rela- 
ti.ve poation to the hills, the farm, and indeed the estate of 'which 
it forms a portion, is much affects by rains. Though, in general, 
ve get onr fair share of that aqueous blessing, we not unfre- 
quently, in hot summers, are denied its refreshing showers, and, 
truth to tell, are sometimes saved from its drenching favours. 

No doubl^ from the abundant rains prevalent throughout last 
season, the crops have been more or less affected, and the effects 
of the several manures, in at! probability, more or less injured ; 
still, I think, their several real and relative values, as well as the 
advantages or disadvantages resulting from mixtures, ha\e been 
so developed, that some idea may be formed of the estimate to 
be jut upon them. The manures were all purchased from ex- 
tensive and respectable deale:m in these articles, and of the best 
quality 1 could obtain. The modes of their application are men- 
tioned in the remarks on each table. I may however mention, 
flbat; in fixing on the amount to be applied, I took less note of 
equal cost than of equal quantity. I considered this latter prin- 
ciple the truest foundation on which to test, first, the real and 
relative value of each manure, and, secondly, to discover which 
individual or mixed application was most fraught with economical 
benefits to the farmer. 

The money value of the strawr and grain crops^ as well as of 
potatoes and turnips, are estimated as nearly as possible at 
market pricei^ rather, I should say, below than above them. 


Semarks m TcMe A. 

The field on which these experiments were made, is a stiff 
clay, resting on a strongly retentive subsoil, of the description 
noticed in my prefatory remarks, as having a stone mixed with 
it Previous to being drained, it was exceedingly wet, and 
though by no means a bad soil, it produced but sparingly. The 
draimng has vastly improved both its intrinsic and productive 
qualities. The field rises with a steep ascent from the north- 
east^ in the direction of the south-west, for about one-third of its 
length, the remaining two-thirds have a gentler acclivity in the 
direction; the es^posure, therefore, is north-east. 
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Application No. 8 early took the lead in appearance and^ so 
far as colour was concerned, maintained it to the end. No. 4, 
however, was not a whit inferior in promise of yield. Nos. 3^ 7, 
9, 10, though inferior to the two numbers named, presented no 
marked difference in appearance. ^ Nos. 2 and 1 hm nearly an 
equality. Nos. 5 and G were decidedly inferior. During tbeir 
whole growth, these two latter numbers had a most uBparomifr- 
ing appearance^ and fully realised it. 

The substances were applied broadcast on the 17th May. 
The weather at the time was damp, but not rainy. Though the 
latter promised its influence next day, I was disappointed ; it 
cleared up, and continued dry for eight or ten days. Perhaps, on 
this account, and the lateness of making the applicatioii, the 
effects of the manures are so inferior. 

This experiment, \rith the one on potatoes, was my first applir* 
cation, and I must confess it is too erratic in character to he of 
material value, or to lead to just conclusions. However, there 
can be no doubt of the superiority of some of the manures. 
Saltpetre refuse takes the first place in this respect. It had, it 
is true, one cwt additional to most of the otfaera^ but I am not 
sure that it was materially benefited by the addition. Compared 
with nitrate of soda it is superior, not in yield, but in economi-- 
cal results; its cost gains for it this distinction. Guano is not 
equal to the saltpetre refuse ; it is mudoi inferior in prodnoe, and 
though costing less by 16s. 6d. per aer^ is also mferior in eoo-« 
nomic results. One additional remark 1 make ati, this experiaieial^ 
to point out the good effects resulting from nixtutes^ applicir* 
tions Nos. 2, 5, and 6, are very poor in tbeir results when indi-* 
vidually applied, but combined, and with sulphate of soda added, 
the effect is reversed. The yield is not so l^ge as that from 
trate of soda and saltpetre but it takes the third place in 

this respect, and the second, as to economie results: a decided 
proof of the value of mixtures. 1 may remark, in addition, that 
as a producer, sulphate of ammonia has, neither in this not my 
other of my experiments, maintained the reputation it has ac- 
quired in other places. On the other hand, sulphate of soda has, 
firom its inferior results in other recorded experiments, agreeably 
disappointed me: a proof that the success ot fidlme of one 
ure in one place; is no goaiantee that sjitinai? tesoitB wsttlhttoir 
ks application in another placu. It aho^p^ves tike iietaMdty of 
widely extended experiment^ eoadisdled ia kmfiiian and m 
soils as different from each o&st as pes&ible* 

Remarks on Table B* 

The field on which the experiment in this Table was oonr 
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ducted, is of a moderately heavy clay-soil, restmg on a stifli 
pui^ red subsoil, easily workable. The field has two natural 
divi^ons — the one a rising ground, with a condderable acclivity 
towards the south-east, the other rather fiat lying, extending 
about one hundred and fifty yards from the base of the rising 
pround in a north-west direction; having, lengthways, a slight 
inclination, from south-west to north-east; consequently, with 
the latter exposure. In each of these divisions the sul^il is 
completely different. The flat portion is the one on which this 
experiment was made, and in soil and subsoil is of the descrip- 
tions above stated. Previous to being drained, the entire of 
this field was very wet; the portion of it in question, from its 
fiat character, particularly so. S'ow, it is very superior, and of 
greatly increased value. This field will undergo the operation, 
of sul^il-ploughing this winter. 

The manures were sSL applied broadcast immediately after 
taun; rain immediately followed, and a corresponding efiect was 
the consequence ; the manures speedily developed themselves. 

1 have indicate as correctly as possible^ the progress and ap- 
pearances during the growth of the crops from the several appli- 
cations, by the relative porition of the numbers of each, in the 
proper column of the section for that purpose. In respect to 
richness of colour, nitrate of soda took an early lead, and main- 
tained it to the end. The crop from the sulphate of soda came 
veiy nearly up to it, but never ariived at its richness and fresh- 
ness of preeiL Many of the other substance^ however, gave 
promise of a larger yield of straw. Ifo. ^ sulphate of ammonia, 
was backward and unpromising during the whole season. 

My object in this experiment was chiefly to compare the 
red md relative value of guano and prepared night-soil, in the 
individual and mixed appfications. Of courbe the value of the 
other substances used could be ascertained at the same time. 
Guano^ in the majority of the appUcations, has proved itself a 
good manure and superior to night-soil The latter, however, 
in this experiment, is not to be despised. In the individual ap- 
pliearioi^ guano produces more grain and straw, but is much 
surpassed by night-soil in the weight of grain. Calculating both 
at the same price of grain, guano is the most satisfaetoiy in 
economical results. Of the mixtures, guano is*superior in two, 
night-soil in one. In the latter case, the superiority over guano 
mixed with the same substance^ is very considerable, whether 
as to produce of grain and straw, or in economical results; the 
mixture with guano, however, gives a slight advantage to the 
latter in weight. Another proof this of the value of mixturegf, 
as in the case of both substances their productive powers and 
gnomical results can be made^ by mixing them with other 
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substances, greatly to exceed the same effects from the single 
applications. For the substances most beneficial in mixture 
with guano and night-soil, see Nos. 9 and 10 of this Table. The 
real value of both these manures is good ; in the relative value 
guano excels. Choosing the best mixtures with each of these 
substances, in real value both are again good, superior in 
this respect to themselves individually applied ; in their relative 
value night-soil excels. These results are interesting, for while 
they testify to the value of mixing manures, they prove that, 
one manure inferior in real and relative value to another, when 
individually applied, can, by judicious mixtures, be made to 
surpass it, at all events in economical results. In the actual 
resists, the produce from both mixtures are nearly equal. Of 
the other individual applications, saltpetre refuse is anquestion- 
ably the superior. This is in every respect a very satisfactory 
manure ; it excels both in produce of straw and grrin, and of all 
the applications ii the best in economical results. It is deficient 
in weight to some of the others, though, to a certain extent, this 
may be accounted for from the laid state of the crop. Next in 
value is sulphate of soda. In produce of grain it is very nearly 
equal to ssd^tre refuse, but in straw it is much inferior; and, 
also, it is slightly deficient in weight. Of the two substances, 
saltpetre refuse is superior in all the essentials, but from the 
fact that with nearly seven ewt. of straw less per acr^ it is only 
deficient in grain to the extent of three bushel^ I am incfined to 
set down sulphate of soda as a most excellent grain producer, 
and a manure in itself of real value. In combination with night- 
soil and ammal charcoal, these two substances do not increase 
their value as either grain or straw producers, but they greatly 
augment their weight ; in combination with guano and charco^ 
their weight is augmented, but they are grea^ inferior to them- 
selves, or in mixture with night-soil, in the produce of both 
straw and grain. In the individual applications, their relative 
value is greatly superior to any of the other substances. Of 
nitrate of soda and sulphate of ammonia I can say little in their 
praise^ especially of the latter. Neither of these substances^ in- 
divKlually appli^ have suoceqd^ and, therefore^ taken ^alone, 
their real vadue is ii^erior; relativdy, tibe fatmt i& aupeaiavjlo 
the latter. The effect changes when the two are eocabii^ wilb 
guano and animal dbtarcoaL In sbaw and grain their pxoduee 
is excellent, though defioent in weight. Cabined wilb night- 
soil and animal charcoal, they surpass their individual produce, 
but do not equal their produce from the former mixture. These 
are most important facts, and no clearer proof can be afforded 
of the value of mixed manures. Individually appfie^ the% 
manures may be called complete failures; combined, as in appli- 
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cadon No. 9, they are most valuable, the mixture paying its own 
oost^ and leaving a handsome profit. Of the other substances 
used m this experiment, I may state, that the sulphate of mag- 
nesia is not so yaloable as either of the other sulphates, and that 
animal diarcoal greatly surpasses gypsum. This I have found 
an invariable result; indeed, so greatly has gypsum failed, that I 
am indined to attribute its fauure to some jiroperty in 
itsell^ if not dfiteimental to the plants at least not suited to the 
mA of this locality. 


Remarhe on TabU C* 

This field is the same in which the last experiment was made, 
with this dif^nce — ^the last expeiim^t ^as made on the fl^at 
portion, this on the zkang ground, of the field. Of the two por« 
tions^ little iSffereiice k observablB in the quality or depth of the 
sdd; the fonner b^g, if any itung deeper. The subsoil, how- 
ever, quite varies, being a pure red clay, this what is 

locally termed ^ a chaltery clay,” very difficult to work ; indeed, 
while bdng drained^ it had to be wrought entirely with the pick, 
M portion of it being wcnliable with the spade. This variety in 
the subsoil, fadluencos, to a certain extent, the productive quali- 
ties of the soil ; the low portion of the field being much more 
to be depended on, espedally in regard to the clover crop. In 
the draining of this portion of the field, a good deal of under 
water was found; mm some parts of it the flow was very 
ahfrmdant 

Tlie mnures wm applied in the spring, broadcastv and after 
a few ckys of heavy rain. Rain very soon followed their appli- 
eatfon, and, in so far, every justice was done them. 

Thedifierence in the appearance and progress of the crop 
daring growth, was so very smalL that remarks on it are quite 
nnca&d for. In promise of straw, however, Nos. 3, 4, and 5 
were dmdedly superior; Na 5 the best I observed, during the 
growlii of the wheat, that on one side of the ear several of the 
ptokles were blank. The side invariably affected was that the 
most exposed to the weather, that is, to the south and north-west 
and the west itself* Probably, the injury to the ear was occa- 
sioned from the severe storms which prevailed at the time the 
plant was in flower; thereby the flower would be destroyed, and 
a blank pickle must necesswy follow. 

^ The substance most prominent in this experiment is prepared 
night-soiL la this experiment it has proved itself a most valu- 
able manure.^ Compared with others, it is surpassed by saltpetre 
refiise and pigeon dung, in produce of straw, but it is unap- 
prqadhed by any as a pr^ucer of grain; in its economic results 
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it is most satisfactory* On the whole, its real value as a top* 
dressing is very high ; equally so is its relative value. Next in 
value is sdtpetre refuse. As a straw producer it surpasses all ; 
in grain it is very respectable; in weight it is deficient; but on 
the whole it may be set down, in real and relative valuer second. 
The third is pigeon dung. This substance^ however, is not 
extensively available, and is only placed among the experiments 
for the sake of comparison, as from circumstances I was in a 
position to make use of nearly a ton of it. It is a valuable top- 
dressing, however, for wheat, and where it can be obtained the 
opportunity should not be lost. African guano has rather disap- 
pointed me ; 1 certainly expected it would have psud its own 
cost. However, one consolation springs from this unfavourable 
result, namely, if guano fails, its loss, so far as wheat is concerned, 
will not be ^eat. In real and relative valu^ guano occupies the 
lowest position among the individual applications. The same 
result follows its application in mixture with saltpetre refuse and 
gypsum, compared with ni^ht-soil mixed with the same sub- 
stances. True, both are losing applications, but while the less 
on the mixture containing night-sou amounts only to 28., on the 
mixture containing guano it is £1, 2s. 6(L — ^a most tangible diffe- 
rence. Of the two mixtures, Nos. 6 and 7, No. 6 is the best. 
These mixtures lead to no very obvious results. Nitrate of soda 
was intended as their main feature, but from the erratic principle 
which guided the weights of the substances^ no true d^uctions 
for or gainst it can be drawn. I am much inclined, however, 
to attribute the good effects of No. 6 to the presence of animal 
charcoal, and in some measur^ also, to the good effects of sul- 
phate of ammonia, combined with nitrate of soda. This last idea 
is favoured by the results obtained from some of the mixtures 
applied to the oat crop. 

Remarks on Table D, - 

The soil of this field is a moderately strong clay, resting on a 
retentive subsoil ; in some parts of the field a mixture of sand is 
found with the clay of the subsoil. The field is formed of two 
rising grounds, witii a valley between ; the one rises in the ^direc- 
tion of north-west, and the other of south-east. The m?eha of tins 
experiment occupies the rising j^und to the north-west; conse- 
quently, that portion has a souA-east exposure. Before being 
drained, the field was very wet, it is now (j[Uite the reverse. 
Since draining it, I have had two fair turnip crops, and most 
luxuriant oats and barley. The latter was the crop on which the 
experiments were made. 

The applications were all made during rain, and spread broad- 
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cast I applied only one ewt in each application, for the follow- 
ing reasons: — ^Ist, the field was in excellent heart,” and being 
sown out for permanent pasture, I was afraid of injuring the 
grass. 2d, I was anxious to ascertain what effect so small a 
quantity would produce. 

Except in the case of Ifa 5, no appearance was presented by 
any of the applications calling for particular remark. No mistake 
could be made iu respect of the position to be occupied by No. 
5; it was decidedly the most inferior, and continued so to the last 

In this experiment saltpetre refuse again takes the lead among 
the individual applications, and is the first in real and relative 
value. Compared with night-soil it is superior in the produce 
of straw and grain, but is slightly deficient in jveight Night- 
soil, however, is here again a most valuable grain producei^ 
though of the whole of applications^ with the exception of 
No. <5, it produces least straw. In the production of grain, com- 
pared to its produce of straw, none of the applications can com- 
pete with it. Quano is very much its inferior, and in fact, as a 
top«dressing to barley, is not to be highly appreciated. A 
curious result follows mixture No. 6. It is a decided failure, 
though containing at least two very valuable manures. This I 
am indiaed to think is the result of the combination of guano 
and night-soil, without a corresponding amount of corrective 
substances. Of this more anon. A very valuable confirmation 
of the value of mixtures follows. No. 5 coiltains the three indi- 
vidual substances, used in combination; as a top-dressing ther 
mixture fiauls,^ No& 6, 7, and 8 contain the same substancei^ 
with an additional one added to each of the three applications, 
and each has some trait of exeellenca Nos 6 and 7 are good, 
m grain and straw, Na 6 having the superiority ; and Na 
8 is good in straw, the grain crop losing nothing compared 
with No. 1. No. however, is the best producer of weight. 
On the whole, in the mixture, animal charcoal is the most valu- 
able; the economic rv suits from the application eontadning it, 
beiitg the most satisfactory. It is, however, deficient in weight. 
In the matter of weighty ^ whole of the applications, with the 
exception of No. 6, are nearly equal. 

Retmrhs on Table E, 

The soil of this field is a light loam, resting, for the most 
part^ on a gravelly subsoil, and except a very small portion of it, 
which has been drained, is quite dry* The field is a flat lying 
one, with considerable depressions caused by “sits” in the coal 
workings. From being surrounded by wooas on the west and 
norths the field has a south and east exposure. 
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The manures were applied to the drills previous to covering in 
the dung ; they -were spread by the hand as evenly as possible, and 
Covered up as soon as sown. In the case of the two plots top- 
dressed, the substances were applied during rain, and immedi- 
ately previous to the potatoes being forrowed up. 

1 have indicated, as accurately as possible, by the relative 
positions of tbe numbers, the progress and appearance during 
growth. I have only to remark that, soon rfter top-dressing 
Kos. 7 and 8, the crop from the latter took a vigorous lead, 
maintaining it to the end. No. 7 profited little in appearance 
by the top-dressing, and always continued the most unhealthy 
and unpromising of the whole. 

In the simple mixtures in this experiment, guano takes the 
lead in applications Nos. 2 and 5. -An important fact is deduce- 
able from the results of these two applications, namely: that a 
less proportion of dung to a larger quantity of guano, is the most 
profitable way to combine these two substances. And in other 
experiments I have found this hold good. Nighbeoil is in this 
ease inferior to guano, though on the whole profitable. In yield, 
night-soil is superior to pigeon dung, but from the cost of the 
latter, it surpasses the fonner in economic results^ All these are 
fair manures, and worthy of attempted improvements. As a 
whole, mixture No. 6 is a good manure; but I will not attempt 
to draw conclusions from it, in consequence of its irregularity# 
No. 7, both before and after the top-dresring with guano, is a 
miserable failure. Compared with itself, however, after the top- 
dressing with guano, it is much improved, and greatly more than 
pays the extra outlay. No. 8 is a gaining application with the 
top-dressing, but it has other recommendations. It alone, of all 
the applications, produced a healthy crop; and it really was 
healthy, not a curled shaw appearing in the whole crop. It 
continued to grow vigorous and healthy long after the crops from 
the other manures were quite dead. This fact argues the pre- 
sence of an essential ingredient in this mixture, and I am in- 
clined to think that ingredient is the sulphuric acid. If so, it 
would be worth while to apply the substance more extensively. 
Nothing could exceed the beauty of the crop from it Its yield 
is not very greats but I think tiiat attributable to the fact that 
nearly one-fifth of this crop did not braird, occasioned, I think, 
by not diluting the add, thereby rendering it destructive to the 
plant From the idea I have entertained, that the healthy ap- 
pearance of this crop is the result of the application of sulphuric 
acid, I have been convinced of tbe propriety of steeping potatoe 
seed. This idea I saw suggested by Professor Johnston, and my 
experience leads me to give it all due weight. I may add, that 
except in the application of the manure, the respective crops 
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were treated exactly in the same way; they were all planted with 
the same seed, and had all the same home manure. But the 
whole crop, with the exception of that from JSo. 8, was deeply 
siffected by the ‘‘ curl and from none of the applications but 
Xo. 8 was any improvement observable. No. 7 had the worst 
appearance of the wholes and 1 should say that if the mixture, 
without the top-dressing, had any effect at all, it was to propa- 
gate and strengthen that pernicious disease. 


Remarlcs on Table 

This field is composed of a light soil, resting, for about two- 
fifths of it, on a gravelly subso^ and perfectly The 
maining fifth rests on a subsoil of wet sand, sapeiincoinbent on 
the boulder-elay of the coal fimoalien. This part of the field 
has been drained. For the most part the field is a flat lying one; 
at the extreme end it declines gently to the north-west. It is 
exposed in every direction except the north-east, on which side it 
k sheltered by a wood. 

The spedfia substances were applied mth the dnng in the 
drills, and covered up in the usual way. 

The relative position of the numbers in the proper place indi- 
cate pretty accurately the progress, &c. of the crop, during 
growth. ]U!ore particularly, I may mention, that both pigeon dung 
and night-soil were in all the lots inferior to guano. Nos. 2 and 
3 of lot No. 2, having any approximation to it. Lot 1, farm-yard 
manure, kept its growth and colour longest, and in appearance 
had a decided preference. In promise of bulb, however, it was 
surpassed by nearly all the guano applications. No. 1 of lot 4 
was decidenj]^ suj^rior to the whole field. 

Before estimating the real and relative values of the ap- 
plications^ I beg^ to state that the crop mentioned in the Table 
was not the one intended to be experimented on. The first seed 
sown was of the Swedish variety; from some cause it failed ; to 
Ibis succeeded a sowing of Dale’s hybrid, and it failed; the field 
was then sown with the crop reported on, white globe. This 
succession of failures may account for the smallness of the crop, 
and probably, too, for the limited results attending some of the 
applications. I attribute the failure of the two fimt sowings, ii^ 
a great measur^ to the seed ; but it is possible it might result 
firom its proximity to the specific manures, especially where the 
application was heavy. In this way, more particularly, do I 
account for the failure of the second sowing, as the same seed on 
the same and another field succeeded well. 

Ify object in this experiment was twofold— first. To ascertain 
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in what proportion &m-yaTd rnannre and the specific manures 
should be applied to ensure the largest amount of economical 
results; and thus to determine the saving, in the former, which 
would result from the application ; 2d, To determine the rela- 
tive value of guano, compared with the other substances used. 
In the one object 1 have succeeded, in the other failed. I have 
succeeded in ascertaining that the best proportion in which to mix 
farm-yard manure and guano, is at the rate of fifteen tons of the 
former to three cwt of the latter. This proportion secures the 
lar^t crop and the largest amount of pecuniary return, while a 
saving of one-half of home manure is secured — a most import- 
ant fact, and one of great consequence to a farmer, where, from 
isolation of locality, or other caus^ a full supply of home 
manure cannot be obtained. To this must be added the vast 
saving effected in carriage, where, from a deficiency of home 
manufacture, horse or cow manure must be driven from a dis- 
tance. jSfearly an equal economical result follows the applica- 
tion of ten tons of farm-yard manure, with four cwt. of guano. 
But as this is effected from the saving in cost^ and not in in- 
creased produce, I would at aH times prefer the former mixture ; 
inasmuch that the soil will be more benefited by the larger 
application of home mannre, as that it secures the largest yield 
in crop. With night-soil the most successful application, in 
respect of economical results, is from 14fo. 2 of lot 5, where 10 
tons of home manure are applied with 6 cwt of the night-soU. 
However, the yield in bulb is very small, and, as a balance 
against the advantage gained by the application, it is, in my esti- 
mation, determinate of its value, namely, that the advantage 
gained by it is not a snficient inducement to continue its ap- 
plication. The same remarks apply to pigeon dung. The 
largest vegetative results from night-soil and pigeon dung are 
found in applications Nos. 2 and 3 of lot 2, where the propoi^ 
tions are 25 tons of dung to cwt. of each specific. So far as 
night-soil is concerned I would reject this application also ; no 
increase is effected in bulb, and the saving of manure and the 
eotmomic results present no inducement to continue its use. 
Still, by the addition of another substance to night-soil, it might 
equal guano in resttlta In my aeecmd object I have fisoled. ^ 1 
should have adhered stiidiy to my resolution to try tlie relative 
value of the specifics employed, by ai^lying them weight for 
weight I was induced to apply them in the proportion of 
cwt. of night-soil to 1 cwt of guano; hence my failure. Not- 
withstanding, I am convinced that to bulbous crops guano is 
superior to night-soU, individually applied. In mixture, it will 
afterwards be seen that the latt!^ can at all events equal the 
former. 
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Remarks on Table G. 


This field has a light, in some parts approximating to a sandy, 
soil, and in general rests on a sand and gravel subsoiL A very 
sm^l portion of the field lies flat, the remainder has a eonsider- 
able declivity to the south-west, in which direction it is exposed. 
With the exception of some trifling wetness from under-water, 
the field is dry. 

The specific manures in this experiment weite sown broadcast 
over the drills after the dung was spread in them, and with the 
latter immediately covered. I consider this the best mode of 
appl}ing specific manures. If any tendency to destroy the seed 
should be incipient in them, this thin mode of a;pplicalion ren- 
ders their destroying powers abortive nor does it in tiie least 
militate against &eir properties ; on the contrary, it 

improves them. The soil more readily acts on them, and &eir 
wider distribution in the drill, enables the net-work roots of the 
plant to benefit by their presence more readily, and to better 
pu^se, than if they were spread in body in the bottom of the 


In this experiment ^ano has still the advantage over night- 
soil applied to the turnip crop. Animal charcoal, as an auxiliary 
to gn^o, is superior, in a s%ht degree, to the nitrates, but with 
night-soil the latter is superior to the former. Sulphate of mag- 
nesia and gypsum, applied with both substances, fm to produce 
an equal amount of bulb to the other mixture. This inferior 
result I attribute to the presence of gypsum ; in no case has this 
been benefirial in my locality. Perhaps the quantity ap- 
plied in this case may have l^en injurious, but iu smaller qu^ 
titie's it has equally failed, and no dtemative is left but to con- 
demn it Compared with farm-yard manure alone, all the 
applications, No. 7 excepted, have been successful in raising a 
larger weight of bulb; but the whole are advantageous in econo- 
mical resmts. No. 2 is a most excellent manure, and certainly 

S referable to ail the others. Night-soil in No. 3 is good, and 
ecidedly tiie advantage resulting from this substance, in almost 
every application to every crop, whether it succeeds or fails, as 
compared with other substances, is such as entitles it to high 
consideration, and induces to resort to every means adequate to 
its improvement 


Remarks on Table H* 

This field is the same with that mentioned in the preceding 
Table^ an4 therefore, no further remarks are necessary. 

After dissolving the bones used in this experiment^ the solu- 
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tion was spread in layers on common fire ashes, and the whole 
turned carefully over and mixed. 1 should mention that the 
other substances employed were all, in their respective propor- 
tions, put into the tank with the bones, and allowed to partici- 

S ate in the fermentation consequent on the application of the 
iluted acid. As no home manure was employed, the field was 
not ridged or drilled till after the application of the substances 
in broadcast, with shovels from a cart. It was then made into 
the usual drills, and the turnips sown. 

Little distinction was observable on the crops of this experi- 
ment. No, 5 alone showed an;^ superiority, but certainly this 
was very distinguishable; and it continued to mmntain it till 
lifted. 

My object in this experiment was to ascertain if bones alone, 
in considerable quantity, dissolved in sulphuric acid, or bones 
applied in less quantity, in conjunction with other substances, 
would raise a crop equal, or superior to farm-yard manure. 
The results prove an affirmative in three applications, and a 
negative in one. I have an idea, however, t^t all w'ould have 
been affiirmadve had an additional quantity of sulphuric acid 
been given to the four quarters of bones. 1 did not think them, 
when applied, sufficiently dissolved, and, consequently, they were 
in a state not so easy of assimilation by the plant. It is interest- 
ing^ however, to find that a less quantity of bones, dissolved in 
acid, and combined with one or more additional substance^ will 
produce a superior result in vegetative and economical results 
than is produced by double or three times the quantity of dis- 
solved bones applied alone. This I consider a most important 
result, and well worthy of attention. Thereby a great saving is 
efiected in the first outlay, and a larger, or at least as large, a 
yield in bulbs produced. Mixture i^o. 5 is least in cost and 
highest in value. The results &om this application are highly 
satisfactory, and not the less interesting. It demonstrates the 
fact that guano and night-soil, combined with dissolved bones, 
work well together. I have a theory on this subject which I 
may afterwards propound. Comparing mixtures Xos. 3 and 4, 
night-soil has a slight advantage over guano, both in bulbs and 
tops^ and also in economic results; proving, I think, that in 
mixture at least, nigbteoii may prove a woiihy substitute fer 
guano. And the fiacb that such can be found, msgr enable ns 
with greater fortitude to omtmplate the possil^ity of depriva- 
tion in the latter article. Mixture No, 5 proves, that two 
ammoniacal excrements, or other similar substances, when com- 
bined with a sufficiency of absorbent power, are superior to one 
only with animal charcoal in alliance. Dissolved bones applied 
alone have failed to equal the produce from home manure. From 
the less cosl^ however, the economic results are greater, and on the 
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whole, could no advance in produce be made nearer to farm-yard 
manure than is done in this application, the inducement to con- 
tinue to use it would still be great. I have already said, that 
had the bones been more dissolved, a different result might have 
followed. I am convinced that th^ would have been case; 
another year’s expeiiments will prove it 1 could have wished 
to try the effects of dissolved bones in combination with farm- 
yard manure, but neither time nor extent of ground allowed me 
to attempt the experiment But from the experience 1 have 
this year had of dissolved bones applied adone, 1 am convinced 
snob an application would succeed well 

General Bunarks^ 

On reviewing the results obiadned from the eiXpmtaents tom 
corded in the suecee<ii]^ aoioie important facts present 

themselves well worthy of a more particukr description. This 
1 shall proceed to give as suomnctly as possible. And, first, I 
would remark the fact, proved in the T^lea, that one manure 
may be Successful in one locality and not in another, and vice 
oerao. 

SulphaU 4>/9oda has proved itself, on this farm, a valuable top- 
dreseing on oats; sulphate qffxinmoma the reverse^ In other 
experiments on the same crop, conducted in other places, and 
reported iu the Transactions of the Highland and Agricultural 
Society, the effects of the twb substances were completely re- 
versed. Sulphate of ammonia was the successful, sulphate of 
soda the unsuccessful application; 1 speak here of the sub- 
staooes in the mdividual application; in mixture, both are suo- 
oeaffoi, and in varying degrees. On grass, the two succeed well 
topetheTi in conjunction with common salt and pigeon dung; on 
oats, the most successful mixture with sulphate of ammonia, is 
guano, nitra of soda, and animal charcoal ; and sulphate of s^a 
success best with night-soil, saltpetre refuse^ and animsd char^ 
00 ^ OD wheat, sulphate of ammonia succeeds well with nitrate of 
soda, applied with which substance, sulphate of soda fails ; with 
the former, however, annimal charcoal was conjoined, nith the 
latter it was not, and hence, probably, the* success of the one 
and the failure of the other ; on the potato crop, sulphate of 
soda succeeds, while sulphate of ammonia tails ; the experiments 
in this case, how'ever, are destitute of authority, from their er- 
ratic character ; — on the whole, both substances are good in mix- 
ture, The facts connected with these substances, are demon- 
strative of the good results attending widely extended experi- 
ments; and from them also the lesson may be learned that, 
before largely using any manure, it ought to he carefully experi- 
mented on. 
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Saltpdre rejuse bas proved itself a most excellent toj^ressing^ 
both in the individual and mixed applications. Not is it desti>« 
tttte of merit when applied with other substances as a manure to 
root crops ; on all, it has exercised a most beneficial influence. As 
a grain producer, its value is great in respect of quantity, but it 
is inferior as regards quality. And in respect of grain, it is sur- 
passed iu the wheat crop by night-soil; besides that, comparing 
its produce in straw with its pr^uce in grain, and both with the 
produce obtained from other specifics, it fails in producing a 
quantity <rf the latter corresponding with the amount of the 
former. In mixture, however, this failing is corrected, though 
• the amount of produce in grain does not equal, in every case, its 
own produce^ individually applied; as a set off to this, it is im- 
proved in qudity. On the whole, this is a valuable manure. 

My experiments in night-aoiU are most satisfactory, and fully 
justify the conclusion, that it is a good manure. Probably in 
Other experiments undertaken this year, the effects of this man- 
ure will be sufficiently brought out ; if so, then a just appre- 
ciation of its value may be formed ; if not, I submit that, iiom 
the good effects of it recorded in my experiments, its merits 
demand a more extended inquiry. 1 am auare that in England 
this manure bas been long used and appreciated, but it is of 
very recent introduction into Scotland ; and the merit of being 
the first to introduce it, so far as 1 am awai^ belongs to Messrs 
Mack and Bntherfixrd of Ldtiu The faete^ however, are con- 
clusive, and night-soi]^ if jndicioa!^ pfcpared will, 1 am con- 
vinced, attain to as mum cetebrity as guano. Every effort 
should be made to secure it in abundance; particularly, it 
should be impressed upon the authorities of dties and large 
towns, the derirableness and propriety of attending to its col- 
lection. This done, not only would a great national good be 
seemed, but a large increase of revenue would result to the 
cities and towns themselves. Glancing at its effects, it is found 
to be rich in the production of grain, Imth in quantity and qua- 
lity. As a producer of straw, it is inferior to many of the other 
applications; but, on the other hand, its economical lesults are 
mp&noT. In mixture, its value is considerably enhanced, nor 
are its essential qualities dnainiahed ; its production of grain ia 
the case of oats, is greatly iiiereasaf^ its quality iii^ iafhrior; 
find its produce in straw, tbowk still inferior to otiior Sub- 
stanees^ is largely fiogmeoted. In wheal^ these remarks, in re- 
spect to mixtures with this substance, do not bold good. The 
produce, mixed with saltpetre refuse and gypsum, is inferior to 
that from its individual application. I attribute this, how- 
ever, in a great measure to the presence of gypsum. That sub- 
stance has not at all answered my expectations in any of my 
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experiments. And, again, this failure is the result of only one 
application in mixture, and therefore does not afford sufficient 
data for a decision. But, be that as it may, the fact that it is, in 
every essential particular, a most valuable top-dressing for wheat, 
is unquestionable. Compared with guano, night-soil has not been 
so successful in its application to root crops, nor on the whole 
has it entirely failed ; a sufficient guarantee, that in respect to 
these crops, it is an improvable manure. This latter couclusion 
is strengd^ed by the fact that, allied to other substances, and 
applied to the turnip crop mentioned in Tables 6 and H, it in the 
one su^asses farm-yard manure in two applications, and nearly 
equals it in a thbd ; and in the other Table^ while it surpasses 
farm manure, it also excels the produce from guano itself — the 
mixtures with both substances being equal in kind and quantity. 
For the mixtures most beneficial in combination with night-soil, 
I must refer to the Tables, merely remarking, that in the instance 
of its surpassing guano applied to the turnip crop, it was in alli- 
ance with dissolved bones and animal charcoal. 

Guano^ as compared with night-soil, is inferior in the grain, 
and superior in the root crops. Its merits and demerits, however, 
are so well known, that I need not enter on their detail. This 
far, however, I may remark, that in case of the privation of this 
article, we have in the case of grain crops, equally good substi- 
tutes in saltpetre refuse and night-soil ; and in respect of root 
crop^ I have no doubt that bones and night-soil will be made to 
equal it. Beferring to Table *1), a curious effect is found to fol- 
low : in the first place, guano, saltpetre^ and night-soil in combi- 
nation, and in the next, the same substances with another added. 
The mixture of the three substances is a complete failure; wiih 
the addition of another substance^ however, in each of three ap- 
plications they succeed. In the first of these three applications, 
animal charcoal is added, in the second, sulphate of magnesia, in 
the third, nitrate of soda. The first is superior in straw and 
grain, but inferior to the other two in weight of gram; the 
secoiid is superior to the third in jgrain, but irtferior in straw and 
of gmai woA the third is inferior to both the others in 
grain, htA surpasses both in weight All, however, are 

very superior to the three substances in combination, and applied 
without the addition. The cause of the failure in the application 
of the three substances, I cannot sufficiently explain : that it is 
to be attributed to the combination of guano and night-soil, is 
not strictly consistent with the effects of the two combined in 
other experiments, and yet the fact, that the addition of another 
substance is sufficient to obviate the bad effects of the mixtures, 
seems to point in that direction. Probably, therefore, the fact 
may be^ that two ammomacal excrements operate injuriously on 
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wdh other, and that they require an amount of correetiye power, 
equal on the one hand to smtpetre refuse add sulphate of mag- 
nesia, animal charcoal and saltpetre refuse^ or nitrate of so^ 
and saltpetre refus^ and on the other, to one quarter of bones 
dissolyed in sulphuric add. I take the facts as I find them, and 
these demonstrate that guano and night-soil do not operate well 
together, esLcept when an equivalent amount of correetiye power 
is applied along with them, or, which is to the same purpose, 
that these substances, equally divided, of which the two named 
are a portion, do not produce benefieial effects. I do not hazard 
an opinion in eluddation of this subject^ my chemical knowledge 
being insufficient for the purpose ; but the fact is interesting, at 
least to myself, and may be so to others more experienced, if it 
do not come under that class of facts which derive their interest 
solely &om the ignorance of their discoverer. This concluaicm, 
however, is clear, that guano and night-soil mixed, and in com- 
Imation with other substances, is an excellent top-dressing for 
barley, and I have no doubt, equallv so for other grain crops ; and 
that tl^ two substances mixed, and applied to turnips, with bones 
dissolved in sulphuric acid, effects a vast saving in the first cost, 
secures a larger crop, and is more satisfactory in economical 
results than a mudi larger quantity of dissolv^ bones applied 
alone. 

JNkrate of soda individually applied, has not produced equally 
favourable results in this kx^ty as in otters. Probably 
its high price may have assisted in produdng this unfavourable 
result, as certainly the appearance of the crop^ when growings did 
not indicate any failure in the manure itself. In mixtur^ it has 
been of great utility, and, no douLt^ is worthy of considerable 
attention. 

The experiment recorded in Table F, is an interesting proof of 
the fact^ that farm manure^ combined with guano, affords the 
largest amount of vegetative and economical results^ when ap- 
plied in the proportion of fiffeen carts-load of the former to three 
cwt. of the latter. It would be interesting and instructive to 
enlarge on this experiment, and by the application of various 
quantities of guano, respectively applied to ten, fifteen, twenty, 
and twen^-five tons or cubic yarns of farm manure ascertain cor- 
rectly, ana beyond possibility of doubt, at what rate applied these 
manures would be^most productive. ’Bae same remarks ap|il^ to 
the experiment on potatoeSp iNig^bt-eoil alto be oonjoiued 
in the experiment by itself^ and whh otber Bujbslaiie^ and the 
results might ellumdate facts of some importance. 

I attach some importance to the experiment with bones on the 
turnip crop, exhibited in Table H. Bones, as a manure, is a most 
important article in agrieultuial economy, and they are most de- 
servedly so. No experiment, therefore^ tending to enlighten as 

TRAKS.— OCTOBBR 1846. 2 D 
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to tibeir improvement, can be unimportant, especially if from 
their improvement they can be economised. Dissolving bones 
in sulphuric acid, has* tended greatly to advance this great object, 
namely, the improvement and economy of bones as a manure. 
The faciSs however, elicited by these experiments, tend to prove 
it still further possible to economise and improve them. A 
reference to table H will clearly illastrate the fact. 1 leave to 
persons more versed in dbemical lore than myself to illustrate 
this point; but this I observe that the larger the amount of the 
sonmonkical substance introduced into the mixture^ the greater is 
the saving in bones, and in proportion is the crop increased. 

Of the effects of mixed manures there can he no doubt. In 
every experiment undertaken to illustrate the properties of Ibe 
specific manure^ the results from mixtures bw a prominent 
part In those I have undertaken, this remark also holds good; 
and tihere can be no question* but that in this way, the large pro* 
portion of our foxmgn nmnures should be used. Ko doubt, some 
trouble may be necessary to discover the best mixtures, but this 
done^ the results will more than repay the cost In the absence 
of mixtures, many of our best manures, at least our best used in 
this way, are lo^ sight o£, and thereby we deny ourselves the 
benefit to he derived from their use. Kor, because a manure 
fads as an individual applicatioi^ is it a reason for arguing Us 
future in mixture. Tms fact is distinctly proved in the suc- 
ceeding Tables. Nor is this ^ our best individual applications 
can be improved by combination, either applied to grain or root 
crops. Have we an individual substance excelling in the produce 
of straw, by a judicious mixture of this substance with one or 
mcHie substances excelling in the produce of grain and in the 
we^tofit, the properties of aU may be improv^ and the fanner 
mote aBi|ily remunerated than by adheremg to any individual 
sidMaiioe. A word of practical improvement. Not mine alone^ 
but many other experiments have dearly eluddated most im- 
portant facts; these should be promptly acted on. Much good 
18 loA bj inactivity in the application of truths derived from 
eaaafiil wperimmu. Thie show not he; for though some labour, 
anti imetimy experience, loay be necessaiy to demonstrate their 
practical usefulnesE^ the public and private interests to be 
subserved should, at all times, be a sufficient stimulus to the 
prosecution of inquiry. Let farmers collate and reduce to 
practice the facts to be gleaned from experiments already re- 
eoideci^ and they will reap benefit in their own profit, and pro- 
mote the national good* 

Candu^ons* 

lat. Every description of crop requires an ingredient essential 
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to its production, and without it such crop cannot he rsdsed in 
perfection. » 

2d, If a soil does not contain in itself what is essential to the 
growth of the plant upon it, it must be supplied through &e 
medium of one or other of the specific manures. 

Sd, The essential substance necessary to be added to the soil, 
may be discovered by consulting the nature and prc^rities of 
the plant to be raised 

4th, Nitrate and ammoniacal substances excel in the pro- 
duction of straw, grass, or potatoes, and turnip tops, without 
an equivalent production of grain or bulbs ; so these substances 
should not be applied alon^ but in combination with others 
containing phosphates. This is illustrated by the fact that salt- 
petre refuse and nitrate of soda, applied with or prepared 
night-soil and animal charcoal^ improve their individual pro- 
duction, dither in quantity or weight, or in both. 

5th, Salts which are sulphates produce grain in larger pro- 
portions to their straw, thm other ^ts which are nitrate or 
ammoniacaL 

6th, Bone manure, though dissolved in sulphuric acid, may 
be greatly enhanced in value by the addition of ammbniacal 
substances ; henc^ it is inferred, that substances capable of im- 
parfang ad£tional luxuriance to the folu^ of plants largely 
administer to their necemties, ajM^ combined wim phosphates, 
are highly advantageous. 

7tl^ Sttlphuiic add is enunently ben^dal to the potato crop^ 
and, in the experiment on that crop recorded in the Tables^ has 
proved itself a preventatiYe of the disease called “ cur^** having 
produced a hedthy crop, when, from the same seed, and other- 
wise treated in the same manner, the other plants of the field 
were mudi infected with that disease. 

I am aware that some of these conclusions are mere repeti- 
tions of ascertained facts, but truth is never injured by repeti- 
tion. Perhaps I should have added to the list of my conclu- 
sions this one^ that farm manure and guano, combined in the 
proportion of 15 tons of the former to 3 cwt of the latter, 
is the proportion In which I have found these substances 
to succeed best; and as regards farm manure and night-soil, 
the best proportion is, 25 tons of the former to iswt; 
of the latter. This laast result, howeves', may be gtmiSy 
pToved upon, and theiefi»e should not be inkeii ae a just ctife- 
rion, dther for the purpose of esfhaalxag vrdAeof the x^ght- 
soil, or determining the best mode of apptyingih 
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Bxhlbltinff tlifl tntmedfaite voiuUs of fcho amillcaiion of Spodol Manuros top-droaaed upon Oats. Hannrea applied 26Ui IMTay. Oata cut lat October, Tbraahed and 
-Keiffliud Iflth October 1846. CHlouUtionH made per Imperial aore« Orain eatimated by the quarter. Stiaw by the otit. Special Manures by the cwt. Oats 
valued at 21a per quarter. Straw at 2 b. per cwt. 
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ttUngr Immedlato reralta of the applioatloii of Rpeciol Muaxueat top-droBsed upon Bario; crop. MtoureB applied 87 tii May. Borley cut SOth Septemljer. Thraslied and 
weighed 15 tk October 1846 . CdoulatloiiB made per imperial acre. Grain estimated the quarter. Straw by the cwt. Special manures by the owt. Barley valued at 288 . 
per quarter. Straw at Is. per owt. 
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Tablb ( 3 t , 

Inhibiting the immedUtfi reiiults of tbt ftppllofttton of i^miiil Mimiirei to the Timilp crop 1815. Muraros applied in the drlUi with the dung S3d June* Lifted and 
\ieJghed 8th Novemlier 1845t CtfaulaUone made per imperial acre. Turnlpc eatimated by the ton. Common Manure by the ton. Special Manures by tlie 
owt. Tunupa valued at I8a* per ton. 
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the reiidta of the application of Special Mnnusea to the Turnip crop 184B. Manures mixed -with ashes and spread on the land previous to ridging* 

SdthJune. laftod^d weighed 8th November 184B. Caloulatioiia made per imperial acre. Turnips eathnated by the ton. Common Mannres by the ton. Bpedal 
Manures by the owt. Turi^ valued at ISs. per ton. 
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Bi CTW» ov Vawm a.— E xhlbltiiHr rMulta of the appUcadon of Special Hamirea upon Sown Gnuaesj Cfop 1846. 
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SFOTion OF Tabui 0.<— Bxhlbltliiy fho Fwoltfl of the application of SpBCinl Kanorea top-dreaacd upon the IVliaat Crop 1846. 
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Taoub D.--^xliiblttoff ibo resnlto of the epplioetlDa of Special AfitnureB top-dressed upon fhe Barley Crop 1S45. 
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EbtoTioifa Qv Taulk B,*4SxIdliltlng the reiultf of the eppUoatloa of Bpednl Manurei tn the Fotsto Crop 1845. 
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o» TiUUE F.-^xlubiting the reiults of the appUeation of Spedfll Manurei to the White Globe Turnip, Crop 1845. 
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BBcnom o» Taskh H.— Biblbiilng the legulte of tha application of Bpeoinl Manure* to the Green. top Globe Tiimip Crop 1S4B. 
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ANALYSES OF SOILS MADE BY PROFESSOR JOHNSTON— 1845. 


Substasofiest 

1 

of Soil. 
Table A 

Ditto, t 
Tables. 

! 

Ditto, 

TAUeG. 

1 

1 

Ditto, 

Tabl^. 

Dittik 

Tables. 

Ditto, ! 
Table F. 

Dittos 

TaMjesO 

1 

I. BY WASHING. 



i 





Quartan S«id,aiid Sioaes. 

49.85 

50.0 , 

46.2 1 

682 

70.8 

76 0 


Cbjy Orfsaaaac 2i«tf«r. 

58.15 

50.0 

53.8 1 

31.8 

29.2 

24.0 

30.63 ' 

1 


100.00 

100.0 





100 00 

Water in the samides sent 

19.95 

14.07 

14.81 

13.33 

15.60 

14.02 

16.02 

1 

n. BT iJtALTSIS. 








Organic Mstter • . • 

7.13 

7.08 

A14 

6.88 

4.^ 

8A2 

9.23 

ABaOSne SaOs^aolttble Ini 
water and acids . . ) 

* 0.11 

0.06 

0.1S 

0.25 

0.11 

0.21 

0.13 

Gjpsim 

0.11 

009 

0.10 

006 


0.09 

0.04 

Oxide of Iron. In Tables) 
A, and G,and H, a Htile> 
^^j^wteis&ond . ) 

\ 

1 3.98 

5.05 

5.00 

j 

asg 

292 

2.60 

3.62 

Abanina, solabie in adds 

! 1J3 

1.53 

1.30 

1.46 

0 72 

1.06 

0.82 

Carbonate of Lime • . 

^ 2.16 

0.97 

1 0 93 


0.61 

0.84 

0.95 

Carbonate of Hagnesia 

0.S6 

0.66 

0 52 

0.43 

0.37 

1 0.41 

0.85 

Soluble Silica .... 



0.07 

0.03 

0.03 


000 

Insoluble siKcioua matter 

^ 8433 

84.76 

87.31 

86.83 

90.16 


84.08 


100.01 

100 

99.49 

100.23 

99.45 


99.72 


REPORT ON THE DISEASE OF THE POTATO CROP IN SCOTLAND 
IN THE YEAR 1845. 

The Highland and Agricultural Society of Scotland, impressed 
with the importanoe of placing on record the results of the ex- 
pmence of agriculturist regarding the disease which had so 
widely affected the potato crop of last year, directed attention to 
the subject in the following paper, which has been widely circu- 
lated in the agricultural districts of Scotland : — 

«« ON THE DISEASE OF POTATOES. 

“ The Hig^nd and Agricultural Society of Scotland^ desirous 
of obtaining information regarding the disease which has so re- 
cently affected the Potato crops of this country, earnestly solicits 
the co-operation of Societies and indiriduals in the collecting of 
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such facts, regarding the nature and effects of the disease, as the 
experience of agriculturists in different parts of the country can 
supply. 

Although certain diseases, as curl, ulceration of the tuber% 
See., are known to have attacked the Potato plant, since the 
period of its extended cultivation in these Islands, yet these hav- 
ing been local and partial, ha\e never excited "alarm for the 
safety of the general crop. For several years past, however, 
there have been partial failures of crops, apparently from the 
sets undergoing decomposition in the ground after being planted, 
and before they had put forth stems and leaves. But in the 
disease now in question, which has excited such general alarm, 
the plants have appeared to grow vigorously in their first stages, 
and only to become perceptibly or seriously affected as the tubers 
advanced towards maturity. What the predisposing causes may 
be of this dangerous disease we do not as yet Imow. These 
causes may, perhaps, escape our knowledge, and may, as in the 
case of many other diseases of plants, be beyond our control, 
and all that may be within our power may be to alleviate the 
effects. The disease has more than once ravaged large tracts of 
country in North America. Several years ago it appeared in the 
extreme west of Scotland, as in the island of Mull, and a few 
other of the Hebrides ; but it was only in the past year that it 
spread over the greater part of Europe. We may indulge the 
hope, perhaps, that it may not return, or may not occur with the 
same violence; but we cannot have any assuran<% that this ex- 
pectation will be realized, and, therefore, the Society has felt it 
to be a public duty, to endeavour to collect the information on 
the subject, which the expenence of the past season can afford. 

** The points upon which the Society is especially desirous to 
obtain information are: 

“ 1. At what period in the season, and after what stats of the 
weather, the disease manifested itself, what were the general ap- 
pearances presented by the stems, leaves, and flowers, and by the 
tubers, when the taint had extended itself to them. 

2. Whether any of the varieties of Potatoes commonly cul- 
tivated have escaped the disease, or been less affected than the 
others ; whether potatoes recently obtained from seeds, have been 
less subject to it than those which have been long raised from sets 
or tubers ; whether any particular condition of tte soil, as to wet- 
ness, previous cultivation, or the kinds of manures used, appear 
to have had any influence in promoting^ retarding, or preventing, 
the disease. 

3. What have been the modes employed m storing the Potar 
toes, and what are the means which h^e been found most sue- 
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cessful in preserving the healthy tubers, and preventing the ex- 
tension of the taint from the diseased to the soimd ones. 

“ It is to these latter points that the Society is especially de- 
sirous of calling the attention of the Agriculturists of Scotland. 
The Society is aware that Farmers have employed various means 
for securing the crop, as by ventilating the heaps, by the use of 
lime and other substances for absorbing moisture, by a frequent 
opening of the stores, and separation of the diseas^ from the 
sound tubers, &c. It is conceived to be of great importance to 
ascertain the results of those trials, and the further means which 
the experience of the growers may suggest, for preserving the 
crop, in ease, unfortunately, the disease should again appear in 
the present or subsequent seasons. 

"HiaBLAin> ijn> AaBiomTinui. Sooibtx*. Eul, 

EeUn^h, iOa mntary 1846.” 

In answer to these inquiries, Reports have been received from 
most of the counties in Scotland where the disease had manifest- 
ed itself. The Society proposes, in the first plac^ to direct at- 
tention generally to the information communicated in the Reports, 
and then to give an Appendix, containing the several communica- 
tions, which will be found to embrace the various subjects of in- 
quiry as set forth in the printed circular. And the disease ha- 
ving re-appeared, in an aggravated form, in the present year, the 
Society Eill probably find it expedient to furnish a Supplemen- 

S Report, founded on the experience of the present season ; 

it invites its numerous and intelligent correspondents to con- 
tinue to direct their attention to the subject, and fiimish the So- 
dely vritih sudh further observations as they may be enabled to 
make. 


Qubby First. 

At what period in the season, and after what state of the wea- 
ther, did the disease manifest itself; what were the general ap- 
pearances presented by the stems, leaves, and flowers, and by the 
tubers when the taint had extended itself to them? 

Ibt Period at which the Disease manifested itself 

The statements received are various and conflicting as to the 
time when the disease was first observed. This may be supposed 
to have arisen in part from the different states of advancement 
of the crop, and in part from the attention of growers not having 
been especially directed to a disease of which they had no pre- 
vious experience;, and the existence of which was often unsus- 
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peeted until a late period. In some cases die disease was ob- 
served in the month of July, but chiefly in the latter part of 
August, and in September arid October. In some cases it was 
not noticed till the crop was in the course of being lifted, and it 
not unfirequently happened that the crop was raised in good con- 
dition, and continued apparently free from any considerable taint 
until some time after being stored. 

2d. State of the JFeather^ 

The cold and ongenial nature of last season has naturally at« 
tracted the attention of the Reporters, though they do not agree 
as to the precise state of the weather at the period whra the dis- 
ease first appeared. jSTo general conclusion, therrfore^ can be 
drawn from the information communicated under ibis head. 

3d- TAe Appearances presented by the Stem, Leaves, Flowers, and 

Tubers, 

Little information is communicated regarding the flowers, which 
had generally decayed in the natural course before the disease 
had extended itself. With respect to the apraarance of the stem 
and foli^e, the Reporters all concur, thou^ expressing them- 
selves differently, in describing the leaves as presenting the ap- 
pearance which they generally do after having been injured by 
severe frost. 

In many cases the disease was observed in the tubers^ while 
the growth of the folia^ was unchecked, and its appearance un- 
changed, and in many it was most virulent where the stem and 
leaves appeared the healthiest and most luxuriant. Statements 
corroborative of this fact will he found in the Appendix in the 
Reports of 


Mr Garin Dimlop, Aberdeenslure, . . No. 4 

Mr Dugald M^Dougall, Argyleshlre, • — 11 

Mr William Kennlidy, do., . • — 16 

Captain Ale\ander Montgomerie, Ayrshire, . — 22 

Mr John C. Colq^ohonn, Dumbartonshire, • — 41 

Mr Alexander J. Main, Edinburghshire, . — 65 

Hr Bobert Russeil, lifeshire, . • — 71 

Lord Arbnthnot, J^cardineshire, • • -—79 

Mr James Valient^, Kincardineshire^ « — 84 

Mr Andrew DoTue,mnro6s-diirey . . — 86 

Mr Robert findlay, Xjanarhdiire, . • — 90 

Mr Angns Bos^ do^ • * — 92 

Mr Peter Algie, Renfrewshire, . . — 114 

Mr John Brock, sen., do., • • — 115 

Mr A. F- Gardner, do., • . — 117 

Mr John Dndgeon, Roxburghshire, « « — 122 


As somewhat similar appearances may be presented when the 
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stems and leaves are injured in their growth by earljr frost and 
severe winds, many gentlemen were prevented from giving that 
attention to those peculiar symptoms which are now well under- 
stood to indicate the presence of the (hsease^ as in the cases of 


ICr John J. Burnett, Ayrshire, • • * No* 21 

Hr Hugh SpeizB, do., - - - — 25 

Mr Wm. Hope Smith, Bmr^eksiure^ - « — 36 

Mr Eobert He^ntson, Domfrieshshi]^ • - *—47 

Mr John Oirdwoo^ Edinburghshire, - - — 59 


The periods at which these symptoms of disease were observed 
in the.stem and leaves varied. They were observed 

In JvZy, IVlir Samuel Mitchell, Argjleshlre, * - No. 20 

Mr Eobert Elliot, Dunfriea-sbire, * - *—45 

Ciolonel D. H. Macdoirall, Eenfrewshire, • — 116 

Jft Auffust, hy Mr W. P. Campbell, of Islaj, Argylesliirei, — 8 

Hr John Findlay, Ajralure, * - . — 28 

Mr James H'KelTi^ do., * - - . — 29 

Mr Alexander M^Caw, do., • * . — 30 

Mr John Hogarth, Bei^cltelure, - - — 35 

Mr D. Montgomery, Dmnbartonknre, - * — 44 

Mr Alexander Stevenson, DumfHes-shire, * —.46 

Mr P. Home, Pifeshire, • • • * — 66 

Mr James Kerr, do., • ^ - * — 68 

Mr David Syme, Khmoss, * * - — 85 

Mr Pranm MaxweU, Eirkcodbright, - • — 89 

Mr James Walker, linlithgowsfaire, * * — 96 

Mr Thomas Glen, Renfrewshire, • - — 113 

Mr Robert Nisbet, Eoxhurghshire, . . 121 

Mr John Dinwoodie, Wigtonshire, . . 122 

/a end of AvyHsti or heginaing of Shptsmder, hy Mr Alexander 

Piiday,Apgyleslnre, ^ ^ f _ g 

Mr James M*lnne8, A^lesMr^ - . — 18 

Mr D. Caningham^ dOh, - - * 24 

Mr John Patersoi^ Azrai]!, - - - — >37 

Mr James Johnston, DiimbaxtonsZure, - - *—42 

Mr James Cousin, Perthslure, ... — 107 

Sir John S. mchardson, do., . . 108 

Mr A. F. Gardner, Reo^widiire, - » - — 117 

In Sqotemher, hy Dr D. 3£ae&claae, Argyleshxre, - — 7 

Mr Altaa M'Dongall, do*, - - — 10 

Mr Alexander Gordon, Azgyleslnr(^ - - — 12 

Mr Wil&am Rntherfo^, do., * - - — 15 

3Jr James M*’Inne^ do., - - * 18 

Mr John Lade, Ayrshire, - - - — 23 

Mr Alexander M'Caw, Ayrshire, - . 30 

Mr William 3X‘Live, do,, * - - — 31 

hihr George Darling, Berwickshire, •* . 34 

Dr J. L. Bussell, l>umfries*shire, - * — 48 

Mr David Don, Fifeshire, - . . 67 

Messrs Youngs do , - . . 69 

Mr James Bruce, Haddingtonshire, - - 73 

Mr Franms M*Mnn, LanarksMre, * . 94 

Mr ArcMbfldd Gonie, Perthshire, ..... 105 
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Sir David Dondas, PertiisUre^ ... No. 109 

Mr Boberfc Boyd^ Peebles-^r% ... — 111 

Mr William Glen, Benfrewshirej . . — 112 

Sir James Bussell, Selkirkshire, . . — 128 

In Oefoder, by Mr Alexander Scott, Edinburghshire, - — 57 

Mr John EuDiue, do., . — 63 

Mr Andrew Howden, Haddingtonshire, - - — 74 

Mr Andrew Donie, Einross-dUre, • - —.80 

7%r€e cases in July. 

Mfiwn in August. 


Mght in end of August or beginning of September. 

in Septendher. 

Fowr in Octobi^ 

In all. Forty-eight. 

With respect to the tubers, the periods at which the symptoms 
of disease and decay manifested themselves, varied considerably. 
The tubers were observed to be affected 

Jh Aagusst^ by Mr Campbell of Islay, Argyleshire, . No. 8 

Mr James Paterson, Ayrsinre, - . . — 27 

Mr James Kerr, Fifeshlre, . . . — 88 

Jn SeptenAeTf by Mr James M^lhne% Argyleslnre, • • — 18 

Mr D. Montgomery, Dumbarton^re, . - .-44 

Mr Robert &witson, Domfnes-shire, - - -..47 

Messrs Tonng, Fifeshire, . • - — 69 

Mr Ardubald Gorrie, Perthshire, . . — 105 

Mr Jams Conan, do., . . .^ 107 

Mr Robert Boy4 Peebles-shtre, . • . — . Ill 

Mr Al. F. Gardner, BenfrewshlK, . • — 117 

In October, by Mr John J. Bnmetl^ Ayr^hire^ - . — 21 

Mr James M^Edvie, do., - —.29 

Mr John Wilson, Berwickshire, « - — 33 

Mr John Girdwood, Edinbnrghshire, - - — 59 

Mr A. F. Allan, do , - - — 61 

Mr John Flxmie, do., . . — 63 

Mr John Dickson, do., . . — 64 

Hr Andrew Howden, Haddingtonshire, - - — 74 

Mr Andrew Donie, Kinross-shire, . - — 86 

Sir J S. Bichardson, Perthslnre, . - — 108 

Mr William Glen, Renfrewshire, - - — 112 

Mr Peter Algie^ do., - - — 114 

Colonel MacdowaB, do., - — 116 

When beinffUfied or by Mr Campbell of Idsy, Argyle- ^ ^ 

Mr M.N. Campbell, da, T - - — ’ 17 

Mr William Hope Smith, Bowicksfaire, . - — 36 

Mr Andrew Gibscm, Edinbnighdure, . . — 58 

Mr Robert BnsseH, Slfeadiire^ - * * — 71 

Mr Robert Walker, Kincar&eshire, - - — 78 

Mr Alexander Mat^e, do., - • — 80 

Mr George Whittit, junior, LinUthgowdiire, . — 95 

Mr John Dudgeon, Boxbiu^bshire, ..... 122 

In the following cases Ihe crop was lifted and stored without 
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any appearance of disease; which^ however, afterwards broke 
•mti — 


Mr John C!erk> Argyleshire, ... No. 9 
Air Allan M'DongaU, do., - - - — 10 

Mr Dngald M^Dongdl, do., - * - — II 

Mr Will'am Kennedy, do., - - - — 16 

Mr A. H. Mackhinon, Skye, - - - — 76 

Mr James Falconer, ^ncardineshire, - - — 82 

Mr Thomas Glen, Benfrew^ure, • • — 113 


With regard to the appearance of the tainted tubers, little can 
be added to that which is now so fiuoQiliar, and the descriptions 
will be best given in the words of the reporters themselves. Near- 
ly all of them, it will be seen, agree in their general account of the 
appearances presented, commencing with brownish spots on the 
skin or underneath which, gradually increamng, spread into 
dark-coloured streaks or patches, penetrating with the process 
of the disease into the substance of the tuber, and giving it the 
appearance frequently referred to of an apple bruised by a fall. 
In a more advanced stage, the diseased part formed irregular 
ulcers, emitting an offensive odour. In many cases the whole 
became entirely rotten. In other cases, when the potatoes were 
properly stored, the disease was stayed, and the sore shrivelled 
up and dried. Mouldiness about the eyes was not unfrequent, 
and it is sometimes remarked, that the part of the tuber next 
the stem was the soonest and most severely affected. When the 
potato was boiled, the tainted portion in its earlier stage was 
sweet-tasted, but of a disagreeable smell. The tainted tubers 
were largely employed for the feeding of cattle and hogs, and 
no remarks are made regarding any subsequent effects on the 
health of the animals. In certain cases, the disease appeared 
partially in the tubers, and extended itself slowly. In other 
cases, the crop in whole fields seemed to be suddenly and sim- 
ultaneously affected, a few days only intervening between a 
state of apparent soundness, and one of commendng decay. 


Query Second. 

Ti-Tiether any of the varieties of Potatoes commonly cultivated 
have escaped the disease, or been less affected than the others ; 
whether potatoes recently obtained from seeds, have been less 
subject to it than those which have been long raised from sets 
or tubers; whether any particular condition of the soil, as 'to 
wetness, previous cultivation, or the kinds of manures us^ ap- 
pear to have had any influence in promoting, retarding or pre- 
venting the disease ? 
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1st Degree m whick the Different Varieties were Affected. 

The infonnatioBL communicated raider this head is very ample. 
It may be stated as the general result, that, with the exception 
of those early potatoes which had reached maturity soon in the 
season, no variety entirely escaped, although certain sorts were 
comparatively slightly affected, though grown under similar cir- 
cumstances with the others. That those early kinds which were 
matured soon in the season, were either untainted or much less 
diseased than the others, will be found stated in the reports of 


Hr W. F. Campbell, Argyleshxr^ - - No. S 

Mr John Findlay, Ayrshire, - - - — 28 

Hr John VTilson, Berwickshire, « - — 33 

Dr J. L. Russell, Diimfrie8.8hire, - • — 48 

Mr John Girdvood, Edinburghshire, • — 50 

Hr North Dalrymple, Lanarkshire, - - — 03 

Hr James Walker, Linlithgowshire, - - — 96 

Colonel D. H. Macdowall, Renfrewshire, - — 116 


The variety called the Second Early, when alluded t(^ is gene- 
rally mentioned as having escaped well 


Hr Robert Elliot, Dnmfries-shire, - • No. 45 

Mr Alexander Sterenson, do , - • — 46 

Mr Robert Nisbet, Hozborgbsl^e, - - — 121 

Mr John Dudgeon, do., • . - . — 122 


The American Early has, with few exceptions, been reported 
to have suffered less than any variety except the Irish Cu{b as 
referred to by 


Hr W. F. Campbell, Argylediire, 

Mr J. J. Burnett, Ayrshire, 

Hr William Hope Smith, Berwickshire, 
Mr J<dm Girdwood, Edinburghshire, 
Colonel Briggs, Fifeshire, 

Sir Ralph Anstruther, do , 

Mr James Farquharson, Kincardineshire, 
Mr Andrew Dome, Kinross-shire, 

Mr Robert Findlay, Lanarkshire, 

Mr William Glen, Renfrewshire, 

Sir James Roasell, Selkirkshire, 

Hr John DinwooiKe!, Wigtonsi^e, 


No. 8 
— 21 

— 36 

— 50 

— 70 

— 72 

— 83 

— 86 

— 90 
113 

— 128 
— 132 


The variety termed the Cup, a very generally cultivated sort, 
seems in aU parts of the country to have been more free from 
disease than any of the other sorts except the American Early, 
and in one or two instances in which the latter failed, the former 
was good. In every other reported case, except one, the Cup 
was either less tainted than, or as little tainted as, the test of the 
other varieties^ as will be seen from the Keports of— 
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Dr D. Macfarlane^ Argyleshire, - - - No. 7 

BIr W. F. Campbell, do., - - - —8 

Mr Alexander Gordon, do., - - - .— 12 

Mr Yrilliain Kennedy, do., - - - — 16 

Hr Mongo N. Campbell, do., - - - — 17 

Mr Samoel MltcheU, do., - - - — 20 

Afr John I ade, Ayrshire - - - — 23 

Mr D. Cfuiinghame, do., - - •• — 24 

Mr James PsSerBon^ do., - - - — 27 

Hr John Findlay, do., - - — 28 

Mr Alexander M^Gaw, do., - - - — 30 

Mr Thomas Brown, do., - - - — 32 

Mr George Darling, Berwickshire, - - — 34 

Mr John Hogarth, do., - - — 35 

Mr John Paterson, Arran, - - ^ — 37 

Mr John C. Oolqidionn, Dumbartonshire, - — 41 

Mr James Johnston, do., - - --42 

Mr Alexander Stevenson, Dnmfries-shir^ » *—46 

Dr J. L. RnsseH, do., • - — 48 

Mr John IMcImon, Edinbnrgiisiure, - - — 64 # 

Mr Darid Don, Fifeshire, - - - — 67 

Mr B. Murdoch, LanarkidSre, - » « — 01 

Mr Francis M^Minn, do., - - - — 04 

Mr James Walker, Linlithgowshire^ -> .— 96 

Robert Boyd, Peebles-shire, - - - — 111 

Mr Wilham Glen, Renfrewshire, - - — 112 

Mr Allan PoUok, jnn., do., - — 118 

Mr Robert Nishet, Roxborghshire, - — 121 

Mr John Dndgeon, do., . • . — 122 

Other yarieties, which it is unnecessary here to specify, are 
referred to in the Appendix as having escaped, or been less af- 
fected than the others* In general it may be said that the coarser 
varieties suffered less than the finer and more delicate kinds. This 
is noticed and reported by — 


Mr Jamss M^Kelvie, AyrsMre, 

• 


No. 20 

Mr Robert Elliot, DnmTries-shipe, 

• 


— 46 

Mr Robert Russdl, Fifeshire, 


• 

— 71 

Mr Francis Maxwell, EjrkcndlMdg{it, 

- 

- 

— 89 

Mr Archibald Gorrie, Perthshire, 

- 

- 

— 105 


and others. 


2d. JfheOier potatoes recenSy obtained from seeds have hem less 
subject to die disease than those tokich have been long raised 
from sets or tubers ? 

The answers to this inquiry are numerous. ITearly all the Re- 
porters state, that potatoes raised recently irom seeds were equally 
subject to the disease as those which had been long propagated 
from the tubers; and, in the opinion of many of the Reporters, 
the potatoes recently raised from seeds were more liable to be af- 
&etm than the others. Statements upon this point will be found 
in the following Reports : — 
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Mr John Hntchison, Aberdeenshire, 


■ 

No. 1 

Mr W. F. Campbell, Argyleshire 

• 

• 

— 8 

Mr William Kennedy, do.. 


• 

— 16 

Mr James H'Innes, doi. 



— 18 

Mr John Lade, Ayrshire, 



23 

Mr Johniindiay, do.. 


. 

— 28 

Mr James M^Kelvie, do., * 


• 

— 29 

Mr Alexander M'Caw, do.. 



— 30 

Mr Thomas Brown, do., 


. 

— 32 

Mr John Wilson, l^rwicktiiire. 


• 

— 33 

Mr George Dar^g, do.. 


- 

— 34 

Dr J. L. Russell, D^fnes-tiiire, • 



— 48 

Mr Alexander Tod, Edinburghtiiire, 


- 

— 55 

Mr Alexander Scott, do.. 

m 

- 

— 57 

Mr John Girdwood^ do.. 


- 

— 69 

Mr John Finnie, do.. 


* 

— 68 

Mr John Dickson, do.. 

» 

. 

— 64 

Sir John S. Richardson, Perthslure, 


. 

— 108 

Sir David Dundas, do.. 


- 

— 109 

Mr Robert Bo 3 d, Peebles-shire, - 

• 

• 

— Ill 

Mr William Glen, Renfrewshire, « 


ft 

— 112 

Mr A. F. Gardner, do.. 

«a 

• 

— 117 

Sir James Russell, Selkirkshire, « 

m 

- 

~ 128 


All these reports concur as to the fact, that»potatoes from 
seeds were as bad as, or worse than, others. The contrary opin- 
ion is reported by only three gentlemen, namely — 

Mr idbn Hogarth^ Berwickslnre, No. B5, wbo states^ tliat some raised from 
seed ireie free from disease and kept 

Mr Alexander J. Main^ EdinbnrghsMre, No. 65^ who says that sets of potatoes, 
raised for four years from s^d, were not so much affected as those from 
older tnbers. 

Mr Frauds MOCnn, Lanarkshire, No. 94, who mentioDS that the only potatoes 
raised from seed in his neighbourhood have kept. 

By some it is mentioned that the oldest and apparently the 
most deteriorated kinds suffered less than the new and recently 
imported varieties. 

Mr Campbell of Islay, Now 8, says, that those cultivated for a long penod in 
the itiand of Islay were better than those recently raised from sm. 

The very extenave experiments in rmting from seed, for which the Sodety’s 
medal was awarded to Sir James M. mddel’s overseer, established the ten* 
dency to disease of those so produced, as wilt be seen from the report of 
Mr 'WaSSam Kennedy, No. 16, Argyleshire. 

A case is mentioned by Mr Angns Boss at Stonebyres in Ijanarktikir^No.9% 
in wMeh the potatoes grown in one spot, upwards of 30 years, escaped amid 
the general destruction of new varietiefl^ the latter bemg well and properly 
stored^ while the ether had no sndi advantage. 

Mr Ooirie, Periinhlre^ No.* lOSy aHiidea to the Perthshire Bed la a deterio- 
rated stateas being, on the same Und^ fees affeeted than the newly insporeed 
and vigorous Peruvian Kidney. 

Mr Boy^ Peebles-tiiire, No. Ill, cites eases where the same sorts hav^ for 40 
years in suecestion, been rais^ by the shepherd^ and still are goodT 


Sd. Wh^Bm any particular condition qf tiio aoU as to wetness, pro- 
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viotxs cuMvatioJii or the Mrtds of manures used^ appear to hme hai 
any irfluence in promoting^ retarding^ or preoentmg^ ike disease f 

The Eeports received, in answer to this part of the mqniry, do 
not show that any particular condition of the soil as to wetness, 
previous culture, or kinds of manure employed, produced an ex- 
emption from the disease; and the mass of the evidence goes to 
establidi Ac fact, that the progress and extent of the disease 
were hut little influenced either by the nature of the soil, the 
previous culture, or the kinds of manure. 

1. jSWL — W hile no cases have been reported in which rich, 
low-lying, or damp, heavy soils were most free from the disease, 
there are many in which the crops on such soils were the most 
liable to be attacked. The following parties concur in remarking, 
that the crops grown on clay, or rich heavy loam, sutSfered more 
than those grown on light, gravelly, or sandy upland districts : — 


'Sir John J. Barnett, Ajrsbire, . • • Ko. 21 

lUr George Darling, Berwickshire, . . — 34 

Mr John Paterson, Arran, • . . — 37 

Mr D. Montgomerj, DnmbEvtonsliire, » • — 44 

Hr Alexaadfer Stevcsison, Dnmfries-shire, . — 46 

Messrs Toimg, Plfe^lre, . . • . — 69 

Hr James Falconer, Kmcardinesliire, • • --82 

Mr Datid Tennaxit, Kirkcudbright, . • .— 88 

Mr George Whittitjjun , Linlithgowshire, , — 96 

Mr Archibald Gorri^ Perthshire, . • 105 

Sr John S. Bichardson, do., • • • — 108 

Mr A. F. Gardner, Benfrewslure, . • — 117 


That the disease was not dependent upon, or controlled by, 
any peculiar eoudition or nature of soil, is the opinion of the fol- 


lowi^ gentlemen: — 

Captain Alexander Miontgomeiie, Ayrshire, • Ko. 22 

Mr John Findlay, do , , 28 

Mr John Wilson, Berwickshire, , . . SB 

Mr James Johnston, Dnmbartonshire, . • 42 

Mr Eobert Elliott, DiimfrieB-shire, • » —.45 

Dr J. L. Bussell, do., . « , 48 

Mr AlexaaBdar ScoU^ EduborgioMre, . . 57 

Mr John Girdwood, do., • . . .— 59 

Mr John Finxue, do., • • . 63 

Mr John Dickson, do., . • . 64 

Mr Alexander J. Main, do., . . • — 65 

Mr P. Hume, Itfeshire, . . . . —.66 

31r James Kerr, do . . . . . 68 

Mr James Brace, Haddingtonshire, • . 73 

Mr Andrew Dome, Kinro 8 S>sfaire, • . 86 

Mr Francis Maxwell, Kirkcudbright, . , 89 

Mr North Dalrymple, Lanarkshire, . • 93 

Me Frauds M^Mmn, do., « . 94 

Mr William Glen, l^nfrewshire, , . 112 

CoL D. H Macdowall, do., . . , 116 

Mr John Dudgeon, Boxbmghshire, . . — 122 
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But some of fbe Beporters aboTe-menlioned refer to a partial 
exemption in the case of deep peaty soils or moss ; while the fol- 
lowing report distinctly^ either that there was no disease on moss, 
or that the crops were affected in a much less d^ree than on other 
kinds of soil: — 

Mr Garin Bimlop, Aberdeenshire - - Ko. 4 

Dr D. Macfarlane, Argyleshire, - - - — 7 

Mr Dngald M'Dongall, do., - - - — 11 

Mr Colin Campbell, do, - - - — 14 

Mr William Kennedy, do., - - - — 16 

Mr Samuel Mitcdiell, do., - - - — 20 

Mr Kobert Hewitson, Dnmfries-shlre, - - — 47 

Mr James Brace, Haddingtonsbire, * - —<73 

Mr Robert Walker, Kincardineshire. - — 78 

Mr Andrew Dome, Kinross-shire, - * — 86 

Mr Tniliam Ewing, Perthshire, - - - — 106 

Mr James Cousin, do., • ^ 107 

Sir John S. Richardson, do , - - - — 108 

Mr Allan Pollok, jan., Renfrewshire, - - — 118 

Mr William Ogilrie, ^xbuighshire, - - — 120 

The following merely state that there was less of the disease 
on moss than on any other kind of land: — 


Mr W. P. Campbril, Argyleshire, 

- 

• 

No. 8 

Mr James M'Innes, do.. 

- 

- 

— 18 

lilr James M'Kelvie, Ayrshire, 

. 

. 

— 29 

Mr John Paterson, Arw, 

Dr J. L. Russell, DnmiHes-sinre. 


• 

— . 37 

• 


— 48 

Mr David Don, Vfferiiire, 

• 


- 67 

Sir David Dundas^ Perthshire, * 

• 


— 109 

Mr A F. Gardner, Renfrewriure, 

• 

- 

— 117 

Mr Peter Blackburn, Stirlingshire, 


- 

— 126 


Mr Andrew Dome, factor at Blair Adam, Kinross-shire, No. 86, mentions 
the case of a furrow-drained field wMch had not been under potatoes for 20 
years, and in winch the entire crop was tainted, with the exception of what was 
grown on a stripe of moss by which the field was intersected. 

Mr Robert Hewitson, Anchinhenzie, Damfries-shire, No. 47, states, that of 
two fields cultivated alike, and for the first tune under potatoes^ the one a dry 
so3, was eztenavely affected, while the other, a mossy one, was free. 

Amid all the returns there is but one instance of the disease 
having been found more virulent in moss land than elsewhere. 

Mr Campbell of Aachinbrech, Argyleshire, No. 19, states, that his crop suffered 
most in a field with a southerly exposure, and he attributes this to the peaty na- 
ture of t^solL But this solitaiy case is in cppoaition to the mmonroas cases 
recorded of a contrary nature, and may be supposed to hare arisen finmiaomie 
other cause than from the soil being pmijy. 

Potatoes were planted by some on land vbieli had never home 
them before, or wfaidb had been broken up from old pasture. 
There are only two Reports, those of 

Mr David Syme, Kinrosi^ No. 85, and Shr Georg:e W, Hay, Whiter^, 
Roxbuzghsbire, No. 119, in wMch it is stated that any advantage was ti^r^ 
gained. It should also be remarked in reference to the first of these oaseiB^ thsS: 
the sound crop in the newly brought in land had received no manure, while that 
which suffered in the old land had been heavily maimredin the ordmary manner. 
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That the disease was as prevalent on land where potatoes were 
grown for the first lime as in older cultivated ground, is stated 


Hr John Clerh, ArgylesHre, - • . 9 

Hr John Plndlnj, Ajrdiire, - - - — 28 

Mr Alexander M'Caw, do., • - - — 30 

Mr William M^Oire, do., - - - .-31 

Hr William Wallace, Dambartonshire, - - — 43 

MrBehcrtHewitsoo,l>timfrie8-i^^ - - — 47 

Mr Jolm !Ehuue, Edhiborghshire, - - — 63 

Mr John JHniroodie^ Wigtonshire, - - — 132 


As low-lying grounds suffered more than elevated situations, 
some of the Reporters infer that the want of a free circulation of 
air was prejudicial; as in the cases mentioned by 

Hr Samnel Hitcbdl, Argylediire, - - No. 20 

Mr Alexander Scotty Edinbiirghsd^me, - - .— 57 

On tbe cyther hand, Mr WUHam Bntherfofd, No. 15, and Mr James M'Innes, 
Ko. IS, boUi Argyles^e, report that the plants sheltered comparatiTelj escaped. 
Mr W. F. Campbell, Argyleshire, - - No. 8 

Mr Bichaxd Campbell, do., - - — 19 

Mr D. Montgomery, Dumbartonshire - - — 44 

Mr James Cousin, Perdiidiire, - • — 07 

Report that fields with a northern exposure were the least affected, while Mr 
John Ftiime,E£nbarglishlre, No. 63, states that a field so exposed was the worst. 
He adds, however, that from cireomstances it did not dry so readily as other por- 
tions of his farm. Mr Montgomery, gardener to the Duke of Montrose, Dambar- 
tonshire. No. 44, mentions, that on two farms occupying, the one the north, the other 
tbe soudi side of a hill, the potatoes on the first were sound, on the second all un- 
sound ; the soi4 cnltivatloii, and variety planted, being in both cases the same. 

2. Previous CuMvatioju — ^With respect to the efiects of previous 
cultivation, the foUowing parties state that the higher the culti- 
vation, and the heavier the crop^ the more exteiidvely was it 
affected: — 


Hr Alexander Gordon, Argylesliir^ - - No. 12 

Mr John J. Bnmett, A^yrstore, - . - — 21 

Mr J(dm Lade, do., - - - — 23 

Mr D^Cmanghame, do., - - . — M 

IftrB.Mcntgcwa^, Dadwrkmdk^ - - — 44 

M i a a ili Yon^fSiWBgs^ . - - — 69 

Mr Geevga jmnor, XipH&gowdixre^ - — 95 

Mr WjUuim Glen, Benfrewddre, • - — 112 

Mr John Brock, senior, do., ... — 115 

Mr A. F. Gardner, do., - - - — 117 


3. Mfinures. — ^With respect to the effect of manure^ it does not 
appear firom the Reports that the disease was more influenced 
by_ the particular kinds of manure than it was by difference of 
soil 

^ Where manure had been applied in the largest quantity, the 
disease was observed to be most prevalent by 
Mr C^vin Dnakrp, Aber^^ - . - No. 4 

Mr aifiaMidBr Gordon^ ArgylsBlnro, - • • 12 
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Mr William Kennedy^ Aigyleslure, . 'C . No. IB 

Mr Alexander M'Caw> Ayrshire, . « . — 30 

Mr A. F. Gardner, BenTrewshire^ . . ... 117 

Dr D. Macfarlane, Argylei^re, who remarks that it was worst where 

the dang heaps had been laid on the fieH • . — 7 

3Ir Alexander M^Gaw, Ayrshire, who states that the only escape was In 
a few drills where there happened accidentally to be no mannre, 
the crop being poor bat sound, . . . » 30 


The following reporters refer to experiments with different 
Linds of manures: — 

Mr John J. Barnett, Ayrshire, and . • . ^ — 21 

Mr A. F. Gardner, Renfrewshire, recommend saline preparations, — IIT 
Mr James Bruce, Had^gtomdnre, found no benefit to remilt from them, — 73 
Mr Wxlfiam Kennedy, Ax^leddre, prefers goano to farm-yard mannre, — 10 
Mr James Johnstone, Dumbartonshire, found guano-raised potatoes to 


be the most affected, . . . ... 42 

Mr Gavin Dunlop, Aberdeendiire, makes a similar statement, . •— 4 

Mr William Kennedy, Argyleslnre, . . . — 10 

Mr Dngald MfDongSl, do^ and • . . — 11 

Mr A. K. M^nnon, ^kye, found sea-ware better than ordinary manure, — 75 
Mr Joim Olerk, Ai^lesfaire, found it to be worse, . • — 9 


Others attribute importance to the manner in which the manures 
is prepared and applied. But the great mass of authority goes 
to establish that no modification of the disease was observed to 
result from the condition or kind of manure^ and that it mani*^ 
iested itself to an equal extend and with equal virulence, under 
all applications, whether of common manuree^ or of what have 
been called special manures ; and it is important to keep in mind 
that statements to this effect have been communicated by some of 
the most experienced practical farmers in the country, who are 
in the habit of making an extensive use of manures of every 
kind. Ihe following are the names of the parties who expe- 
rienced no result firom difference of manure. 

Dr D. Mac&rhne, Argyleshire, ... No. 7 

Mr WiUlain Rutherford, do., - - - — 13 

Captain Alexander Montgomerie, Ayrshire, - — 22 

Mr James Paterson, do., • — 27 

Mr John !E1ndlay, do., • — 28 

Dr J. L. Bnasdl, Dumfries-shire, - - -—48 

Alexander Tod, Edinburghshire - - — 55 

Mr Alexander Scot^ do, - « - -—57 

Mr John Girdwood. do., - - - — 59 

Mr A. F. Alkn, do^ - - - — 61 

Mr John itede da, • - - — 63 

Mr John Didksoe da, « - - — 64 

Mr Alexander J. Main, do., - - - — 66 

Mr James Bruce, Hadingtonshire, • « « — 73 

Mr James Falconer, Kincardineshire, - - — 82 

Mr Andrew Douie, Kinross-sfaire, - - — 86 ^ 

Mr David Tennant, Kirkcudbright, - - — 88 * 

TKASS. — OCTOBEB 1846. 2 F 
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Mr Francis Mat'Rell, Kirkcudbright, 

Mr North Dalrjmplc, Lanarkshire, 

Mr Francis ilOIinn, do,, 

Mr James Conan, Perth^lBre, 

Sir John S. Bichardbon, do , 

Sir Darid Dundas, dOb, 

Mr Robert Bojd, Peeldes-Blilre^ 

These yarious communications may be said to exhaust the 
subjects of inquiry under Query second ; but there are other cir- 
cumstances connected with the general treatment of the diseased 
plant Tihich merit consideration. 

Mr Scott, CraiglocLhart, Edinburghshire, No, 57, obser^e^ that potatoes the 
etemb of Tthkh ^cre affected by cnrl, Tiere less liable to the vRsease than olhiers; 
and thib is corroborated by Mr Bertram, Smeaton, No. €12, one porrion of nhose 
crop was cnrled, and wbidb, though Tory poor in bnlk, iras ^te aonnd, and kept 
so during the seaBon. 

Mir Alexander M*Caw, Ayrshire, No. 30, reports, that the tubers nearest the 
stem Here the aorsi; tliat nhene^er the stem was affected the tuber was so 
likoHibe ; and that when a tuber was sound, the upper part onl\ of the connect- 
ing hbnl shoHcd symptoms of disease. He states likewise, that the only sound 
portion of bis crop was that in which thc.ro was ^cry little stem. 

Sir John S. Eiehardaeii, Fcrthriiire, No. 108, remarks, that where the stems 
TNNPe rani* tihar diseidie was worst. The same statement is made by Mr James 
BiM,kia, Sttfhngchire, No. and it is a %ery general observation, that the 
mm lumriaiit the appearance of the crop, the more tainted it generally was. 

The<^e remarks bear upon a question which has been much 
agitated, ivhether the disease may not be retarded by checking 
the groi?ith of the stem and foliage. 

The following gentlemen concur in stating, that wherever the 
stems were eany blackened or killed by frost, these were after- 
wards itouitd to be the least diseased. 

Mr James M^ehie, Aynidre, . . No. 20 

Mr Peter Algie, Renfrewshire, , . — 114 

Mr Alkn Poliok. junior, do., , . — 118 

Mr RaoBolk Secretary to the Trafalgar Agrlindliund Sodie^jFSAiiidre, No. 71, 
dtes serend eases, teii&g to daw tltet the tebraetisat sdT tin stems by earl^ 
frusta p r e T CTte d the fffcaeaae. 

There are but three cases reported m which the stems were 
removed, and in each of them the result was similar. 

Mr Brown of Lanfine, A}rbbire, No. 32, refers especially to a case of this 
land, and Sir John RichardbOn, No, IU8, states, that in Perthshire, the only 
sound potatoes observed by him were some of Ins own, in which the stems had 
been pizUad, and o hers belonging to a cottager who had ent them for hk cow. 

The commwoication by Mr Gardner, No. Il7, OTcrseer at Baroehan in Ren- 
frewshm^ aUfaough different in detail, is to the same effect tends to support 

the cgpimon that the disease may be influenced when the oozmexion between the 
dess and the tobezs h» been disturbed. 


No. 89 

— 93 

— 94 

— 107 

— 108 

— 109 

— 111 
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Several of the reporteiB refer to the benefit as affecting the 
disea^ of lifting the crops at an early period ; as in the cases 
mentioned by 

Mr Cbarles Stirlmg, StirHngshire; So. 12T, and by Mr Hope Smith, Ber- 
'wickshire, Bo. 38 ; and in support of the same opinion are the cases mentioned 
bj Mr Scott, Edinburghshire, No. 57, and Mr Dickson, Edinburghshire, Na €4, in 
whidbi, when fields that had l^me potatoes were afterwards ploughed for wheal, 
it was observed that while in the parts where the potatoes were late in being 
removed, any tubers aecidentallj left on the ground were diseased, those left in 
the early lifted portions continued to be sound and free from taint. 

^ In these cases it would seem that lifting potatoes before the 
disease had advanced to a certain stage was often the means of 
preserving the crop ; and, in support of the same view, cases are 
mentioned in which late planted potatoes, and which, on that 
account, probably did not reach the same state of maturity as 
those planted early, escaped. 


Query Third. 

TiTiat have been the modes employed in storing the potatoes 
and what are the means which have been found most successful 
in preserving the healthy tubers, and preventing the extension of 
the tmnt from the diseased to the sound ones? 

It may be observed with respect to tibe latter part of the ques- 
tion, that the Beports are almost all adverse to the opinion that 
the taint is apt to extend from the diseased to the sound tubers 
after they are taken from the ground. There are repeated state- 
ments of good and bad tubers having been observed in the same 
heap, and even of healthy tubers having been found in the midst 
of a mass of rotten ones ; and experiments are recorded of cut- 
ting and tying together portions of sound and unsound tubers 
without the former having been infected. Statements corrobo- 
rative of these views will be found in the reports of 


Dr D. Macfarlanci, Argyleshire, - - - No. 7 

Hr Vfiniam Rutherfoi^, do., - -> - ..i.. 15 

Hr D. Coi&nghioie, Ayiuhire, - - - — 24 

Mr John Oirdwood, E&burghshire, •. « w-^ 99 

Lord Arhuthnoi^ Einetrdxne^iire, • - — 70 

John S. Richardson, Ferthainr^ . . 106 

Hr A. F. GardSner, Bmtfrewslar^ . . ^ 117 


Mr Gorrie^ Perthshire, No. 105, indeed, reeorda an expenimsut which would 
seem to lead to a difiereut conclusion. He jolnad the half of a diseased potato 
to that of a sound oue, and in the course of a week he found the disgase to have 
made such progress that the sound half diowed, to the depth of an eiglidfa of an 
inch, the exact impress of the diseased portion. This experiment, however, it 
Is nnuodfest^ cannot he regarded as cmidusive. There are several other cases 
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reponed, and amon^ them one by lUt Gorrie himself^ 'nith a diffSerent resoli ; and 
xt most be kept in mind that one case of escape goes further to disproYe eonta- 
pon, asit may be called^ than seYeral instances of a contrary nature to establbh 
it, since we cannot be assured that the apparently sound portion had not already 
in itself the germs of the disease, and might not have exhibited amilar symptoms 
though unconnected with that which was Yxtibly affected. 

3fr John Binwoodie, Wigtonshir^ No. 1S2, by way of experiment, placed 
a stone weight of healthy potatoes in a heap which was perfectly rotten, and 
found them nndianged at the end of a month. 

With respect to the modes adopted in stoiing the potatoes, 
much useful information is communicated, though it will be 
obseired that the reporters do not all concur in opinion as to the 
benefits of particular modes of practice. 

There are sereral gentlemen who report that the disease defied 
erery precaution, and that no mode of storing exerdsed any in- 
fiuence over its progress. Others coxtoeiTe that the eiforts made 
for preserration by adopfimg peculiar modes of storing, were 
more or less successful in arresting the decay of the tubers. 
Whatever opinion may be formed on this pointy there cannot be 
a question that, whether the potatoes be sound or unsound, every 
proper means ougb^ to be employed to store them in the best 
coxmtioiih and m a proper manner. 

Several lej^rters refer to the practice of permitting the pota-* 
toes to remain in the ground, and covering them deeply with 
earth by the plough. Statements with respect to this mode of 
preservation will be found under the following heads : — 

Mr Alex. h. ilnljiy, Argylesbire, - . No. 6 

Mr Alex. Gordon, do., - . . — 12 

Hr WUSttBk Kennedy, do., - - - — 16 

Mr Janies do., - ^ - — 18 

MrBSiterdGawpbei!,do., - - « 19 

CaptaiB Alex. KirntgoiiMde, Ayrablre, - - — 22 

Mr AIpx. M*Gaw, do^^ • • — 30 

Mr Tboznas Brown, do., - - — 32 

Mr John Wilson, Berwicktiiire, - - . — 33 

« 2tir B. Montgomery^ Bumbartonslnre, - •. — 44 

Br J. L. Bussell, Bumfries-sfaire, - n. — 48 

Mr Aksc. J. Mahi, Effinbm^babizo, - . — 65 

Mr BuYid Bon, Slfetiure, - - - — 67 

Mr Andrew Howden, Haddingtontidre, - . — 74 

Mr Kobert Findlay, Lanarkshire, . — 90 

Mr Angns Ross, do., - - — 92 

Mr Francis M^^VEnn, do., . . — 94 

Mr James Cousin, do., ... 107 

Sir Robert Boyd, Feebles-shire, - - — 111 

Mr Allan PoUok, jun., Renfrewshire, - « —118 

b£r Robert Nisbet, Roxburghshire, - - 121 

Hr John Budgeon, do., - . 122 

Mr James Buckie^ StirHngtiiirei, . . « —125 

lUbr John Binwoodie, Wigtons^e^ 132 

But whatever advantages may, in certain cases;, have been 
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found from leaving the potatoes in the ground, it is manifest 
that it can never l^ome a practice on the farms of this country, 
since the due preparation of the ground for the ensuing crops 
must be genersdly held to be of more importance than the probable 
benefit to the potato crop from the practice. 

Beference must be made to the Appendix for the ^rticular 
modes of storing pursued or recommended by the dinerent re- 
porters. In general it will be seen that they concur in recom- 
mending that the stores or heaps shall be of small or moderate 
size^ and that they shall not be too heavily loaded^ with earth; 
and many of them suggest ventilation by means of tiles or other- 
vtise. Few appear to have found any benefit from mixing lime 
with the heaps, and some conceive the practice to be injurious. 
Neither is it established that mixing other substances with the 
potatoes in the heaps is beneficial, or superior to the practice 
confirmed by long experience of storing the potatoes alone, dry 
and in good condition. 

In some of the reports will be found statements indicative of 
the opinion of the writers, that the heaps should not be too 
heavily loaded with earth, at least at first. 

Mr Eniot» HairdgraTe, Domfries-sliire, No. 45, states, iliat he had his pota- 
toes covered with straw, but that during a high wind some shovelfuls of earth 
were placed upon the straw, and that in a few days the disease appeared beneath 
the earth, but was arrested in Its further progrees when the earth was removed. 

Hr Scotty Cnuglochhart^ Edmburghshlre, No. 57, states that pit^ though care- 
fuUy ventilated, yet if covered with earth, did not answer, whUe, when covered 
with straw, they did. 

Mr Yallentine, Secretary to the Feiterciani Agricnltiiral Society, Eincar- 
diueshire. No. 84, put on a covering of straw or turf at night, which for eight or 
ten days was removed every morning. 

Ventilation of the heap is recommended by many of the Re- 
porters, some effecting it by means of spars or branches of trees 
or thorns, but most by means of common drain tiles. Statements 


to this effect will be frund in the reports of 

Mr Alexander Tod, Edinburghshire, - - No. 55 , 

Mr John Girdwood, do., — - - — 59 

Ck)lonel Briggs, Fifeslure, - - - — TO 

Some^ however, do not approve of ventilation, as — 

Mr Alexander Gordon, Argyleshire, - - — 13 

Mr Andrew Dome, EInrosa-sMre, - - — 86 


Mr Douie cites a case in wiueli^ in bis opuioii, ventiktlon ms very prejo^- 
cial; and the practice certainly reqmres to he adi^ted with great OBjntion, once, 
by admitting the external ut la severe firosts, the potaioes ntight be serlou^y 
injured even fhough free from disease. 

Storing in houses is approved of by 

Mr William M'dive, Ayrshire, - - - No. 31 

Mr Robert Elfiot, Dumfrles-sldre, - - — 45 

Mr John Steven, Edinburghshire, - - — 60 
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Hr P. Hiune^ Fifeahlre, - - - - No. 66 

Hr James Falconer^ EincardiDeslurey - - — 62 

Mr James Parqoharson, do. - - - — 83 

Sir David Dandas^PerthaUre, - - - —109 

Mr Robert iNfisbet^ Roxbmg^h^iirey - - — 121 

And disapproved of by 

Mr T]u>mas Broivni, AyrsUre^ - - - — 32 

3Ir Alexander Seotiv E^btt^bsbtre^ • - — 57 

NEr Jo1ni0Meoea, do. - - - —69 

Sir Ballpb Aartnrther, PiMboire, - - — 72 


Tunung and handpicking are recoinmended by some, but con- 
demned by others. Several parties decidedly object to turning 
potatoes deposited in stores, conceiving that the operation may 
have the effect of promoting the tendency to decomposition. 

Xo support is ^ven to tte opinion, that any advantage results 
from artmcial drying of the taheis by the kiln or otherwise. The 
practice is dktuidfty coa de flia ed by 


Mr Campbell, of Arg\lesldre, - .. No. 8 

Mr Broini, of Lanfine, Ayv^e, - - — 32 

]!& P. Home, Foidel, JFlfedare, - - — 66 

3nr Andrew Bneban, HnystoBj Peebles^shire, - — 110 


Xtissuearous statements are given of experiments vith various 
Rtiatures with the stored potatoes, as sand and lime, peat-dust, 
moist peat, moist charcoal, coal-ashes*, burnt gypsum, &c. The 
details will be found in the Appendix. The ^ater number of 
the experiments seem to have been made with lime. The follow- 
ing gentlemen recommend dusting or sprinkling with lime, — 


Mr Allan M'Doagafl, Arg^MBre, .. . No. 10 

Mr John J. Burnett, Ajis^e, - - - — 21 

Hr IX Montgomeij, Dninbartonslnre, • - — 44 

XesBfs Yoim, Fifertiire, - - • — 

Colonel D. H. MaedewaO, Rea&ew^nre> - — 116 


The following., on the other hand, report either that lime had 
no beneficial effect in checking the progress of the disease, or that 
the p^atoes amongst irhich it was mixed were Hgurad by the ap- 
plication. 


Mr Alexander Gorden, Argyleshir^ 

. 


No. 12 

Mr 'Williajn Kennedy, do.. 



— 16 

Mr James Paterson, A^rshiie, 



— 27 

XIr Alexander M‘Caw, du. , 

. 


— 30 

Hr William Wallace, Dumlu^onslure, 



— 43 

Hr Alexander Scott, EdmbQzglialure, 

. 

« 

— 57 

Hr John Girdwood, do.. 



— 59 

Hr Francis Maxnell, Kirkcudbright 



— 89 

Mr Francis M*Minn, Lanarkshire, 



— 94 

Mr James Cousin, Perthshire, » 



— 107 

Sir DaxidDunda^ do.. 

. 

* 

— 109 

Mr A. F. Gardiner, Renfrewshire, 



— 117 

Mr Allan PoUok^ jun. do.. 

- 

- 

— 113 
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This fonnidable disease having reappeared in the present sea- 
son with aggravated i^mptoms, and far more extensively than be* 
fore, it is a question of considmble interest how far it may be 
regarded as a sudden vimtation, or how far it has been progres- 
sively extending. In the former case we might entertain a rea- 
sonable hope that it might disappear as quickly as it has come. In 
the other case we should have more reason to apprehend that we 
cannot for the future dej^nd upon this plant, in the same degree 
as hitherto, for any considerable part of the food of the inlmbi- 
tants of thU country. The fact of its appearance several years 
ago is referred to in the Society's printed paper, and several of 
the reporters give good reason to believe it is not so new as 
it has been supposed to be* 

Dr Iiachlan M*^Lean, Argylesbire, No. IS, describes a disease Trbich attacked 
the potato crop of the Hebrides about twelve years ago, and which, from the 
symptoms and effects, was manifestly the same as that which now prevails. 

Burnett, Gadgirth, No. 21, and Captain Montgomerie, Bridgend, No. 22, 
state that it is not new in the county of Ayr. TJr Burnett s&ys, that a consider- 
able part of the crop in Ayrshire vras lost by it in 1844, but that the attadc being 
partial, the disease was not sufficiently investigated, wlule in many cases its 
eristence was concealed by farmers in order that the character of th^ farm- 
produce might not be affecteA 

Mr Alexander M^Caw, Ardlochan, Ayrshire, No. 30, details the circnmstance 
of its appearance in 1844, while the case so minutely described by Mr Brown, 
of Lanfiue, No. 32, must, with those above alluded to, conclusively establish 
the fket that, in Ayrshire at leas^this disease existed to a considerable extent in 
1844. 

It is scarcely necess^ to observe^ that no eatisfactory expla- 
nation of the predisposing causes of this destnietive disease has 
yet been given, and that, of the theories promulgated on the sub- 
ject, none seems calculated to lead to a practicable remedy. 

Many have ascribed the disease of last year to the low tempe- 
rature and excessive rains of the season, but it may be now held 
to be ascertained that the disease had appeared in these Islands 
in favourable seasons, and extensively in parts of Iforth America, 
where the summers are always warm ; and the experience of the 
present year has shown that the disease may take place in a sea- 
son when the temperature is high, and the weather otherwise 
eminently favourame to ilie grow& of tuberous-rooted plants. 
We cannot, therefore^ be assured that even in the most fevourable 
seasons the disease may not re-appear with symptoms as aggra- 
vated as at present 

It is an almost nniversal opinion that the disease first appears 
in the stems and foliage, where it is indicated by the growth of 
certain fungi ; but the experience of the present year will perhaps 
lead us rather to the conclusion that the disease is deeper seat^ 
and first appears in the root On examiidng the growing plants. 
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the priccipal root or tap-root, it is believed, will al\Kajrs be seen 
to be affected, and this often before any symptoms indicative of it 
have appeared in the stems and foliage. The taint will be seen 
extending along the connecting rootlets to the tubers, and this 
while the stems and leaves are growing luxuriantly, and are free 
from any perceptible taint, when all at once^ on the disease reach- 
ing the part of the plant above ground, ibe leaves exhibit the 
symptoms now so well known. If it shall turn out that the disease 
first appears in the root, we can scarcely expect that many of the 
remedies proposed, as sprinkling the growing plants with lime or 
other substance!^ will be of use; and it wiU then also be pro- 
bable that the cutting o\er of the stems acts only as a palliative 
by arresting the progress of vegetation. 
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ABEBDEENSHIBE. 

Bo. 1.^ — ^Mr John Hutchison. Monyray^ 21st ^kfiarch 1846L 

It is about dght years ago, ^ce -nlucb there has been a great fsolnre in the 
potatoes in this quarter (as In many otheis,) that I took it into my head^ it was 
owing to the potato haying been planted so long from tubers, and 1 set about 
raisiiig them from seed ; 1 succeeded in raising a very great variety, but 
selected one I conridered far superior to the others^ and got a stock from it. 

1 shoiald here mention, that being anmous to get a stock as fast as possible, 1 
had forced them with rather more dung than nsoaL 'When I had raised my 
stock from the seed to more than 1 wanted for myself for seed, I was of course 
ansious that my neighbours should have the advantage of these (as 1 thought) 
sure seed potatoes, and gave to many about me. You may guess my cUsappointment 
when that year, that very seed proved the worst, and had more failures from 
them than from any I had ever before or since, nearly one-third never having 
come up. I have recollected since, that the year they were produced they had 
an unusual quantity of potato plums upon them, and also that many bad the 
appearance of a dry mould on them when taken out of the pit to plmit, there 
being also a few slight black or brown marks to be seen on the skin of the 
potatoes. The pro&ce of the potatoes that did grow have been grown every 
year since, (some four years,) and bare never been so bad again, and indeed only 
one year since have there been any failures to speak of. 

Bow in this district of Buchan there was no appearance of disease whatever 
in the growing potatoes of last season, nor at the time of taking up ; but from the 
great alarm there has been about the disease, the pits have been aU most narrowly 
inspected, and a few potatoes in evesy pit were found to have the blade mar^ 
under the sldii^ gnd also some were found to show a fittle mouldy appearance about 
the eye — but the pits in general were fully sounder than they have been for years 
past, dUhouffh no pit is dedaredfr^e of the disease^ Can tlds be the disease that 
is prevalent in the south ? The same has existed here for years — and I diould 
certainly say is not getting worse, or, if so, very slowly. 1 feel satisfied these 
remarks will apply to all the district of Buchan; for being a buyer of pototoes 
for seed to send to the south, I have inspected a number of pits in the district. 

1 have an idea that the disease here is connected with the planting the potatoes 
on tie dwiff, and perhaps the hasty plan of pitting Uiem. I am trying now to 
grow my potatoes for sM on poor land, without dung; and to takfe care to venti- 
late the pits. 


Bo. % — Hr Hugh M'Connach. Bridge of Alford, 24th March 1846. 

The Anniversay Meeting of the Yale of Alford Agricultural Assodation was 
hdd hsae tins day — Mr Taylor, liYellhouse^ in the the chair — Inter aUtt, a com- 
munication from the Bighland and Agricultural Society of Scotland was given 
in and read, relative to the potato disease. The meeting is happy to find that 
no such disease is known in this pert of the ootmtry. 

No. 3. — Gskebal Btkes. Tonley, 26th March 1846. 

Yours dated the 9th of this month I duly received, and circulated the enclosed 
to the farmers of Alford; and have received a general report from th«n, that their 
potatoes are folly as good this season, as they have been some ^oais past, and no 
disease at present has appeared to injure the potato ; and 1 am assured by many 
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of the farmers^ that they haye examined them very lately in their pits^ and 
found them perfedly soi^ and healthy, and dispo^g of them for seed at 16s. 
and 20s. per bolL They ha^e generally stored them in the nsoal yr&y — heaped 
up in pits covered T^ith mould. Part of my own I left in the drills all winter, 
and examined them a few days ago, and 1 found them quite free from disease, 
and Iiealthy. The round red potato is generally cuMvated in this part of the 
country for home eotaumption, and no yarions means, in any way, for securing the 
crop, has been used,as fanners did not fixriL it was required. I am of opinion 
t^t potatoes lying long in wet day soil, and not exposed to the air, will be 
diseeaed, ahso potatoes pfanted in rich dou (farm-yard) dung. The aboye is all 
tfaemfemiiion I hare Jtan aUe to collect respectii^ the potato crop in this 
paoei of tlm oounfery. 


No. 4 . — TSr Gayzir DvsrLor. Roseheaity, 26th March 1846. 

Ist, The disease affecting the potato crop did not apmr in Hds district 
when the plant was growing; on the contrary, it seemed as aealdiy, and flomiahed 
as wdl as in any former season; and no fear was i^ppreheaded 'mkm the potatoes 
werefiflbed, there bring w» mark of dwcaae to he seen. 

^ The TomtA red potale appears to hare ressted the disease better than 
any other hhid phmted in this di^et — ^which are dons, blue and buff. Potatoes 
grown on moss land appear most sound. Snch as were grown on clay are certainly 
the worst. Such lan^ as got the greatest portion of manure, such as guano and 
fish oihd, haye suffered most The writer had 200 bolls grown from these mahures, 
the one-half of which is lost for human food. 

fid, The dnutase £d not appear in this district sooner than the first week of 
Norember, and at that time only partially, my om being the first. When lifted, 
they appemd perfectly sounds and were pitted in fine condition. When the pits 
were opened, first week of No> ember, found the one-half to be much affected 
with the disease. I immediately turned the whole oyer, selected the good from 
the bad. I turned them o\er two or three times, coyei^ them again with turf^ 
pat no earth on, and the disease made no farther progress. Had the potatoesin this 
district not been coyered up with earth, but remained with the tw, they would 
hare escaped. Ventilation being of great benefit, if such as grow potatoes 
would eoT^iheffi with tuxf, they Bright prereni much damage; and should frost 
wttsnmdb sqppear, a little earth nught then be thrown over the tort 


No. 5^Hr PsTBB Pi-Toir. Fraserburgh, 27tih Marrii 1846. 

In answer to the first pcont of inquiry, as to what period in the season a 
dtasorery of disease in the potato crop of last year manlfasted t Can 
speak of the PrMerb n r gh dSsdM only, harii^ heriio of witnessing 

any othar. It mnek oacmad to the yow m g of potaUwa in tlos district, that 
way tthig' the taatbar with their crop, till abont the Ist of February, when 
the Eaipish dealers raised a riamour about taint or murrain being general 
throughout the length and breadth of the land, and that the whole of the 
potato crop of last year would be lost. Curiority then led the growers to 
examine their pits, and they discorered the hue and cry to be a hoax on the 
farmers, to induce them to sell their supposed damag^ polices at reduced 
priceib from what was offered previously by the agents for the Yorkshire 
fiurmer^ and in many instances accepted of by the &rmers here. The game was 
too successful, the farmers took fright, and the district is the loser to the extent, 
1 may safely say, of ^62000 sterling, while the potatoes are daily sloping here 
in the same good order as in former years. The quantity that will be exported 
from this ^strict wifi exceed 8000 tens. 

Few yarieries of potatoes ire enMyated in district, for exportation. The 
wmwA xtA are the prenafing kind, and, in my opinion, they are perfectly free 
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from ^sease of anj kind. It is not to mj knowledge that any indmdoal in 
this district has be^ soceessfsd in introdscing potatoes recently obtrined from 
seeds. The reds were introduced here about twenty years ago^ and are the 
most rigorous, healthy, and profific that we hare any experience of. A rariety 
called Dons, or I^ndoR dropiKn, were getting into fashl<m, and as the last 
crop exhiliited symptoms of disease, they will not he nmch persevered with, as 
an article for export, rithongh they may be planted in g^ens, on a snodl 
scale, being an earlier rariety. Some years ago, the potato crop was subject 
to diy-rot after phoxting; and more attention was afterwards b^towed upon 
riie preparation of the greimd for thew reception, by having it earlier pre- 
pared, and the dnng properly fermented, before an attempt was made to o^n 
the drills for the umam and the seed; and greater activity used in manuring 
and planing, ere Ihe natural moisture of the soil could he extracted by the 
influence of dbronght, or the heat of the sun. AH small potatoes^ about an inch 
in dhoneter, are pluxted whole;, wfaHe the cut seed is previously mixed with 
moist ariie;^ and in some cases irith lime, for eight or ten days, to heal the 
bleedmg wound of the ent potatoe. Short xnaxnire, to the exioit of half a 
dunging, with two or three hundred wei^it of guano to the acre, is h%h!y 
approved of. Since the above precautions were introdnced, neither riiort- 
coming of crop nor disease has appeared in the ronnd red potatoes ; and. as to 
the manner of storing, they are put into long narrow pits, say 5 feet wide at 
the bottom, then eovered with turf or thatch, before being covered with 
earth, to the depth of 6 or 8 inches. If there is a little earth mixed through 
the pit, so muebjlhe befetmr. Sometimes apertures or crevices appear in 
pit% but they afai&ald be immediately filled up. 


ABOYIJSSHIRE. 

Ko. 6. — Mr AxiBx. L. Fiir>lxy of Castle Toward. Gremiook, 1-lth March 1846. 

1st, 1 believe the disease in the potatoes 1 bad (about 4 acres) began in 
August or September, but onfy to a very fimited extent, and not enough to give 
me any alarm. The stems and leaves decayed sooner than usna!^ but riiowed 
no other symptom of disease — which was not apparent in any great degree, until 
the potatoes had been ten days in the pit. The pits were closed about the 12th 
October, and re-opened on ihe 23d, when more than one half were quite rotten — 
a mere maes of putrofaciion, emitting a very offensive odour. They were qtdte 
useless, and wm put bock into the pit, and covered with earth, to rot. 

2d, We had tuo hands of potatoes the red and cnp^ both of which suffered 
pretty much alike. 

3d, The potatoes which sufiered so much were stored in pits of the usual size, 
on the field, in a dij atoation. I, however, left about an acre in the ground, 
and, in November, luted every alternate row (to enable us to cover up those 
wk^ rwWifimtfL) The potatoes whidi were then dug, were put into 
fbnnefl by two rows «ff stofas acnd raftero, 3 feet apart, and ribont H feet bfgh ; 
between tlmse the pofestoes wm said then cctered vriCh fttnw aoifl 

earth. The htsSfle of the rinbs aitd xallees wnwfiiariwith of trees 

and straw, to keep out the firoSt,hat sdSw eg ll y open to a&ow a chnsent of air 
to pass throagh. iu ilAi inunimv k^ Scnne are atifi hi the ground, 
and, so fiatr as 1 can jn%e^ ihe disease has made no pro g re s s amongst them rince 
November. I tried Bme and coal-ashes, but am of optmon that ihe preservation 
of potatoes depends very nmch upon their being kept dry, and exposed to a free 
current of am—all the dh»ased ones being of course removed. 

I may add, that many potatoes^ almost entirely rotten, are now tbrowhig out 
rigorous riioots. I have planted one in the garden, to ascertain if the prince 
will be sound. 
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Ko. 7i ^Dr D. M^cfablase, Dalilongart. Dmiooii^ 16tlL March 1846. 


I first obseired the leares of my potatoes becoming affected from the 20th to 
the end of September; the leaves of those varieties which 1 afterwards found 
to have suffered most, bdng earliest and most severely blighted. To the eye the 
appearance was very much the same as blight frmn firost. 

I had four varieties growing on a field newly reclaimed out of moss and moor- 
land, by trenching, dtaunag, and Hnung. 1st, Black seedling, recently imported 
fteni Ireiand — about one-fiith of the tubers diseased. 2d, A wMte variety slightly 
streaked wHh pink— about a axth part affected. 3d, The okt Highland white, 
itsadly xedooedvery hardy and productive— fully one-half of this sort was tainted. 
Pintiiiiaiely, the greater part of my potatoes were cups, and they comparatively 
gftnapftily especially cm. the mossy part of the field ; not above a twelfth or thir- 
teenth part of them suffered. 1 used several Imds of manure— stable-yard 
dung, guano {African), Potter’s British guano^ top dresnng inth animal char- 
coal, guano and common salt, but did not observe any fi&renoe in the effects 
with reg^trd to the £sease. Those portions of the wld, indeed, oa whaoh tlie 
dung hmips had bemi laid were very much affected. 

1 used no pajetieolac precaatiou in pitting potatoes, and they have kept 
remarkably wall, wfieHlBPy thm enpa. Sly pits were narrow, about 5 cwt. to a 
wd in kttgi]^ plaM on the surfaceandeovered with ala^er of 6traw,and about 
7 or 8 inches ^ dry earth. I did not dig my potatoes until they were thoroughly 
ripe — ^not until November, and some in December. I never turned them in the 
pits, so as to separate the sound from the unbound, and they are now as healthy 
and fresh as they were when pitted. The diseased potato Im become thoroughly 
zotteiEV knt does nel seem to have affbeted any of the sound ones in contact with 
It ; ftew wMch I infer that the dLease is timply epidemic, not contagious or in- 


lly experience would lead me to suggest the cup variety as the safest plant ; 
to allow the tubers to be quite ripe before taking up ; to pit them in rather nar- 
row i»tjs in dry weather, on dry ground ; and to leave them undisturbed until they 
are going to be made use of. 

1 may observe that two years ago I dug part of my cups early in October, 
and a great part of them rotted in the pits; while the rest of the crop, which 
was not di^ until November, kept qnita sound. 


No. 8. — ^Mr W. F. Campbell of Islay. March 16, 1846. 

1st, The disease was first observed m tins island in a field fiunng the south’ 
near the village of Port-Ellen, in the first week of August. Tins appearance was 
first observed by the withering of the leaves and stems; about the 20th of 
August the tubers were found d&eased; and in this firid, mad aoBae otiMSis Id the 
same locafity, with ike same exposure, the de(» was weiy aapid; & otiier parts 
of tbeatiani^ liltH ^ «ay, diaeaae was bbeerred titt the potatoes were lifted. 

2d^ Hu biive very generally esoiqted the taint. Belds with a northern 
exposure are much less affected than any other, — the southern and eastern expo- 
sures are the most affected. The point *of the Rhinns of Islay, surrounded by the 
sea, was quite free from taint. Potatoes planted In moss and in sand are much 
less tainted than in strong and deep soib. At Ballinaheg, where the potatoes 
were planted in sandy soil, and with a northern exposure, there is not one tainted 
potato. The crop there, and over the whole itiand, was very far above an ave- 
nge. Potatoes raised from seed are in general worse affected than those raised 
frm sets of potatoes grown in the island for 100 years. Potatoes planted eariy, 
so as to be ripe, or nearly so, in the last wedk in July, are perfectily free from 
trint over the whole island. On my own farm 1 had one-half of a firid which 
was very early planted, with the same seed and manure, in the samesoil, and with 
the same exposure, with the other half which was planted late for seed. The 
ladff that was pianted early was ripe, or nearly so, in the last week of July— there 
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was not the slightest taint in any one potato in this half of the field ; on the other 
half the crop «as very great, and ws in its greatest vigour in the last neek in 
July,-— ever j soi^le potato -was more or leas affected, and the whole of them have 
been converted into starch. From the part that was early planted 1 have still 15 
tons of potatoes perfectly free from the slightest taint. 

American early, London bines. Forty folds^ &c.^— early varieties^ grown in the 
garden^ for the use of the honse, are quite free from all taint. 

Ton state in yonr letter, that yon do not wish for any lengthened statement. 
I deem, however, that I b^ consult the object of yonr inquiry by making ashort 
remark, viz. That from the above statement 1 am confirmed in the opinion I 
formed at a very early stage of this ^sease, \iz , that the fnngi and animalcnlm 
observed in the disea^ potato are the consequence and not the cause of the dis- 
ease. I attribute this scourge to a very ample cause,— one that often takes 
place in America, where the Ssease has been long known, — naindy, the great 
variation of temperature between the might and the day. In no year hare I 
e\ er observed so great a fluctuation as took place both in July and Argusi ; for 
instance, on the I7th of August the difference was from 36^ at night to 7^ in 
the day — ^the well-known consequence of such great and sudden fiactiiation is 
sure, by the rapid expansion and contraction of the juices of the plant, to cause 
the rapture of &e cellular tissue, and this, 1 ha^e no doubt, was the consequence 
with the potatoes this year. The latter end of August was very wei^ from which 
eanse this nqHtnre of the tissue was presented from drying up, and the wound 
became a sloi^h and gangrene, which spread through the remiubder of the root^ 
and, like other putrid vegetable matter, produced and fostered both fimgi and 
animalcnUe. 

The tissue of the potato that was advanced to matnrity was firmer, and not 
so liable to nature. 

The cells were, in the ripe potato, charged with starch, whereas, in the unripe, 
they were charged with sap ; anc^ therefore, in the latter case, the potato was 
far more senative to the expansive and contractive powwr of heat and eoldL 

Fotatoea^ therefor^ that were intpe at the end of July, did not s uff er by the 
violent alternations wHch began at that period, and are free from tahit. 

In southern and eastern exposures^ the sun had earlier and gitder power; 
the alternation was, therefore, greater and more sudden than in western or 
northern exposures. The dibease, therefore, if this explanatioa is just, would be 
greater in a southern than in a northern etposnre, and so it was The same 
explanation can be gi'ien in every case. Moss is a bad conductor ; there the 
potatoes did not suffer so much. In sand, potatoes are ne>er so succnlent, and 
arrive earlier at maturity ; in it, therefore, they suffered little. In posi^ns 
exposed on all sides to the sea-air, the temperature is almost always eq^; in 
those positions there was no taint at alL 

3d, The potatoes were stored in the common way at first — ^in pits a yard wide. 
When the disease was observed the pits were opened, ventilated, mixed with 
well-riaked lime and sand, and very lightly covered. The pits were frequently 
looked at ; the tainted potatoes w ere known by the lime adhering to them, which 
it did Mi to tkeaonnd ones; The diseased tnl>^ were converted into starch, (fr 
given to mdOe and pigs^and the covered up again. This was freqnenily 
done, and by this maans very few potatoes were lost. Thqy were also kihi-driad; 
hat though tins arrested toe for a short tnoo^ H retained with greatar 

violenoe after a toort period and all that were kihi-dried beeame a total loss. 

Lime and dry said, and eocposure to a riream of cold air, in many instanoes 
dried np toe ^seaae of parthdly decayed potato^ leaving a wlnte lump where 
the brown alongh had been, and these are now quie sound. 

I humbly suggest, that if any seed is plantM with the disease in an active 
state, the gangrene existing in activity wiU giiie the disease, or rather the gan- 
•grene will spread along toe fibres to the yomo^ tubers ; but if the gangrene he 
cat ont^ and the wound cauterised with hot time, I will venture to predict, that 
without a return of the same riolent fiactoatzons of heat and cold, that there 
wiH be no return of the ^Usease this year. 
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No. 9^— JoB37 Clcbs:. Balumore^ 2Ist March, 1846. 

We BKW no appearance of disease till the potatoes were stored. Z stored 
ilieai in the usual manner ; the only precaution I took was to put as ihsn a co- 
Tciing of earth on thefh as 1 could. They were qiatesound when I eorered them, 
bnt in the course of three weda X nodced one of the pits diseased. 1 began 
{HcUng the tainted potatoes, imt fonnid that tfab ms no prerentative— those 
left as soaod were, in tihe o oe rse often dayi> as iatated as those taken away— so 
i left ttan aa they wwra^ mlil alwvt a monih sino^ when I saw there was a 
pw wpae t ef getaSngtliem gold, and thmi began to pick them. I finmd aomo parts 
of film pita idaiBBitafi gene, whole other parts of the same pits were almost soand. 
Host of my potatoes were grown where never potatoes were grown before, but 
I foand them as had as those rsMod on old or often used land. I ahonld state 
that I had air-holes on each side of the pts, bIk feet apart ; but cannot say 
that this had a beneficial efkct. We are fairiy at s^ bo& with regard to tlm 
canic or the cure of this fearful disease ; the only iha^ we are aH agreed npen 
ib, that those manured mth sea-ware have been deeidedly tanuh more stflTeeiad 
with the efibease than tboee grown with cosbbdob dmw. 1 hai a note fnmi Mr 
ilf^X>ouga&,ia Noreidber,ai[UagiBatakwpsoiaob6a»of eafwforhm I sent 
werdtet taey waiwdldiseaoed^ indeed, it was in them I obaezred the disease 
ftmi; and they were grown in the bog brtween my boose and the school-house, 
which 1 hare drained since I came here, and certaiidy where potatoes wore never 
grown before. We liave not much reason to grumble this >ear, though we 
hare generally lost about ibe one-fifth ; still we hare reedyed so very good a 
price for wbat we sold, that we are tolerably well ofiP. The only man in the 
htaad who losl all his er<^ is M^lAchlan Ardmore. I am told he has not a 
potato either to sell or plant. 

Bat what are we to do tor the nc’tt bctbon ? hit adrisabie to plant the usual 
quantity, and take our chance of the disease, or should wc try turnips ? I am 
loath to disamnge my rotation system by sowing barley or oats } bnt I am quite 
at a loss what to do. 

No. 10. — ^Mr All ts M^DoroaLL. DunoUy, 24th March 1846. 

As far as I can learn, no disease worth aBuding to, and no partial fnlure, has, 
at any period during tlw last thirty or forty years, affected the potato crop in the 
Atxtaii of han In totacounty, and in no part of Scotland has potato culhire pro- 
perthmaiBy (Le,to1heexteotol land incultiTaiion} eztendedit8immore,and become 
a staple, than it recently has in this district, and I beltere I may add Argyleslnre 
generally. Towards the middle of September last, having noticed in some agricul- 
tural periodical that the potato crop in *vme parts of the Continent had been observed 
to be affected by disease, and that it indleated iteelfbja hbakaprtopRmthe Idaf, 
toom which it was said to desea&d by thestemte iha tabor, 1 wan W to examine 
fimpoiado field hern. 1 fotmd, upim e mml a tag the leaves^ that a very few were 
somaxlBed, bat ceedd iad no appmst s y m p tom of disease in the stem of the 
plant eontauixBg the leaves so affected, nor any nnsoundness or discoloration in 
any of the tubers of the same plant ; and, confidently hefieving that I had be- 
fore frequently observed a similar black spot upon the leaf, without any harm en- 
suing, and believi'T'g the black spot to be the result of frost, and knowing that 
we had, before the examination, one or two nights of white frost, 1 thought no 
more of the matter. It was last autumn remarked to me by persons who reade 
throughout the year in this pert of the west coast, that they had a remarkably 
dry summer, and with less heat than might have been calculated upon for so dry 
a season. only remark that oecorred to me on the appearance of our field 
of potatoes, in the cofurse of September last, was, that the stem and leaves ap- 
peared to have decayed sooner than usual ; and the inference 1 draw from tlds * 
waa^ that the crop had ripenod tMa season sooner than usoaL The com harvest 
tartaiB dntriet was last season a late mie. Early in September it came to rain 
abaost coBstantly. The potatoes were tqiparcntly generally ripe before the end 
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of September; bat oini)^ to the late com hsrfest and wet weather^ Tery few 
fanners began to raup their potatoes before the 12th or Idth Oetober. From this 
date tbe weather had been for a length of time wet^ stormy, and most nnsetUed. 
It was between the 16th and 24;th Oetober that the petatoes on the hmne £«rm 
here were raised— the ground had been for weeks aatmted by rain — ^the wea- 
ther was at the time alternate breezes of wind and showers, and the wet roots 
were stored in pits in the wet field. The potatoes were of the red and bine 
kinds, very &ie looking tnbers, (at least the red were so,) and the crop about a 
fonrtb greater than that of 18^. Althongh apparently a beautifnl crop, I was 
Tery much afraid it would not keep, in consequence of the wet state of the tubers 
soil, and weather, (the soil was not, howerer, naturally wet, and was partially 
drained.) About the time our potatoes were stored, the newspapers began to 
teem with aceonnts of potato disease. ISgbt days after the pits here were closed, I 
had them opened ; and, upon examining tike potatoes, I found xnany of them hed 
a small white downy or wooUy-Hke excrescence, abont the size of a Ko. 4 lead 
shot. Upon cutting potatoes hearing this external mark, I found them aU 
more or less of a brown colour, shaded from a very dark to a light hue, wlddi 
apparently was rapidly spreading, and evidently the forerunner of rapid decay. 

I had instantly the infected rexnoTcd from the sound, and procured a quantity of 
lime axkd dry sand. 1 had the pits much reduced in size, and restored the pota- 
toes that were free from disease to the pits, one portion of them being well 
sprinkled with lime, and the others pack^ in a liberal allowance of sand. A 
small portion I had taken to the offices, and packed in dry ferns. The new pSts 
were well yentilated by holes in the ridges and along the sides. Ten days auer 
this treatment I had the pits again examined, there was no appearance of disease 
whaterer In tbe reds, but some w'ere unsound in the blues, whether stored in 
sand or lime. As the blues had shoim from the first the greatest tendency to 
the disease, and beii^ also fortunatoly the least in quantity, as well as of inferior 
quality to the red, 1 derired them to be first used. They were accordingly freely 
gireu to pigs and poultry firom the beginning of SforembBr till the first we» 
in February, by whidi time they were all naad up. The diaease oonllnned 
amongst them in a small degree to the last I eakuSato we here Host about a 
12th part of the whole crop of potatoes by disease ; hut as the erop was nearly 
a fourth greater than the preceding year, we had thus a greater quantity of 
sound potatoes than in 1844. Potatoes hare, howerer, been this year so fireely 
given to pigs and poultry, that the stock on hand to-day is less tmm cm former 
years at &e bame period, perhaps it is three weeks or a month''s consumptian 
less. IFhat remains of the potato crop is still in pits, one half in Hme, the other 
in sand, and are perfectly sound and of fir^t-rate quality. The potatoes that 
were ftnm the pits after the disease was daworera^ »od etand in thD..p4|- 
tato-house in dry ferns, and so kept, hare not done so well as those left in the 
field in sand and lime ; one half of them were destroyed by the diaease, though 
kept perfectly dry. 

1 may add, that from the information 1 have fiom time to time received, 1 
am inclined to say that, in the district of Lorn, the crop of 1845 was a seventh 
greiEder than that of ISi^ and that two-serenihs of the last crop were lost from 
diu— e. Moefe tnuawts wiQ, howuTer, hare to adimt thal^ in coamqisBnce of the 
price they hare bees gufttu^^ for tlmramumder, they hare no raann to “prwiife.** 
The zeal suf&im are tim poor caitoi% who h«ra lautmaaii of ihesr flDwl stoai^ 
and had xteror to he ahto to sell any.. 

No. — Me Douaaxjk M^DouaaLLof Gellanach. 2l6t 24arch 1846. 

1st. There was no perceptible difference in the appearance of the stems pre- 
vious to digging the potatoes from that of any other season. 

2d. The only two hinds of potatoes in general use in the ffistrki of Lana, 
are what we call the rough redsand pink eyes. They did not begin to rot till they 
were some time in the pits, when few or none escaped. With the exception of 
those who planted some in moss with sea-ware, there has been generally a 
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loss of from a half to a third of those that were pat in pitSy wlule those that were 
put into the house escaped better i hot no one seems able to gire any good cause 
for the disease. 

We are an ezportiDg district^ and from the inquiries 1 hare made, about 
90(H) tons are annnaily slupped to liTerpooI, Glasgow^ and occadonally to Ire- 
lasdy from the following parishes : — 


Eilmore and Kilbride, 

. 2000 tons 

Eihnnrer and KQmaford, 

. lOOO 

Kilhnadon and Kilehattei^ . 

2000 

Lumore and Appin, 

. 3000 

Ardchattan and Muckearn, 

1000 




The steamers are at present loaded with potatoes for Glasgow^ and nximerous 
cargoes are sent by Tessels, and those which have escaped the di^ase are of ex- 
cellent quality. 

3d. Every mode that could be devised was tried to preTent the grtMirinp 
of the tainty but with equally little snccess^ as many were of opinioa that it did 
more harm than good opemng the pile daring the eoestant wet weather. In 
winter, my potatoes and these of the elergyimm of the Parish were the onlj 
oaeBthat ewapedthe present disease: the only cause I can asrign for whiidi was;, 
that the minister’s were planted in moss and gravelly soil, and mine were covered 
with chick-weed. 

Ko 12.r.-]9ihr Ansx. Oonnoir, Garvie Glendamel, by Calmdow, 1st Maj 1846. 

Ist. It was about the latter end of Septmnber we first observed any mwwai^j 
appcaxance in the stems of the potatoes ; and about that time, and towards the 
firit week of October, they began to show symptoms of premature decay, simi- 
lar to that presented alter a severe night’s frost, (or rather from the effects of a 
Mvere night’s frost,) with this difference, that when destroyed by frost, a few 
Inehm of the stem nearest the surface of the ground still retains its sap, which 
in this case it did not, for the whole appeared to be alike blanched. 

In most eases the potatoes came beautifully into fiower, and the general im- 
prenioa wa% that the crop would be heavy. The disease had not manifested 
iterif at the time the fiowen naturally g^ve place to the apple or seed; htOi as 
aa my own ebservatioa went, and several to whom I spoke on the 8id>jeet 
ssMa ta have Iba same hnpression, the crop of last season was very defii^t in 
apple. 

^ .The taint, when first aitacidng the potatoes, could only be discovered by cut- 
ting the skin, when they presented a brownish colour, with the same appearance 
as when attacked by nloeration. The part affected when bmled, geaei^ came 
out from the potato in a hard Inmp^ and the Temunder of fihe potato was as wril 
davomred as ever ; and tUa was geaera^y the oaoe mriH Ike larger half was 
affected. 

The weather for the most part of the summer was wet, hat not cold, gener- 
ally very little sun ; but about the 24th of September the weather became very 
cold and wet in this distriet, and continued so for at least nine weeks. 

2<L We formerly cnltivatcd few or none but reds, as they commanded the 
readitet market in Glasgow and Greenock, where they were invariably sent. 
A few dons were cultivated by the cottagers, but more for thdr cow and pig 
than for family use. Near the shore-side a few Irish cups were planted, but the 
laten^ of tlu^ variety has prevented Its general adoption in the district ]^ly 
planting is attended with risk, as we have often frost about the middle and to- 
wards the end of May, which ents off the stems when two or three inches above 
late varieties are liable to be damaged by frost as early as the 
nuddle of October. I am unable, therefore, to speak of any other wiety ; but 
thm above named, and of these the cups have simered least The reds may be 
said to he nearly lost in this paririi, (Bjlmadon,) as there is not one-right part 
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rpmgimng of wiist -tiras in former seasons at tins time. The means nsed to 
prodnce a heary crop has tended mnch to tbis^ asj whenever the land was in the 
highest state of cultivation^ and the crop heaviest, there was scarcely a possi- 
bility of preserving them : the same remarks apply equally to all sorts of soil 
in a high state of cultivation. 

There axe two farms in this parish, and adjoining each other, and both rather 
poorly cnltivated : on one the whole crop has entirely failed, on the other it is 
perfectly sonnA The sound crop looked very poorly *in summer, and not like to 
pay the tenant mnch ; but I saw the pits opened a few dajs ago, and no trace of 
disease whatever ; and what is more strange, one of the pits was dug from a 
hollow in the field, which is generally damp, and was considered at the time of 
pitting as not likely to keep. 

Another strange thing in connexion with this ii^ that the seed has not been 
changed for some }ears, and was always considered to be a little tinged with 
dry-rot. ^ Until seven years ago, this farm was in the hands of a person who 
reduced it until past bearing crop of any kind, and the present teoant has never 
had green crop in this field until last season. 

No potatoes have been raised from seed in this quarter that I am aware of. 

3d. The principal means emploved to preserve the potatoes after being dug 
has been to put them into small pits, and mixed with earth. Some people have 
nuxed them with quick-lime, and ventilated with drain tiles ; but neither of the 
modes have been successful : those pitted without either lime or earth, if at all 
diseased, decayed vary fast if turned over and exposed to the air. Those who 
had land dr}r enough to leave the crop in the ground all winter, or who lifted 
them and drilled them in again in dry land, (the produce of two or three drills 
in one,) have been able to preserve a considerable part of their crops ; and 1 ba- 
fieve 1 am safe in saying that this has been the most successful mo^ of pre- 
serving potatoes in this quarter. 

Whi^ever may have h^n the cause of the disease, in this neighbourhood at 
least we intend to apply less manure to the potato crop — say, one-faalf the usual 
qwntity, and the otiwr half to the land before plongbing it for white crop. 
We may be wrong ia suppos ng that over manuring Ims one cause of the 
disease, since all the farms that have escaped are not to be supposed to have been 
diiferent in that point, but in my experimtee 1 have always found that potatoes 
planted in the last week of March or first week of April, take more manure 
to produce the same weight of crop than those planted in May. 1 attribute this 
to the land being colder at the earUer period ; and hence the reason the more 
elevated lands have so much escaped the disease. 

In this district the potato crop is manured at an average rate of forty tons 
of farm-yard manure per acre, wMch produces heavy crops on die lower grounds ; 
difference of altitude making a Afferencein the crop of from a third to a half. It 
may be that the land is incapable of producing sneh heavy crops, and it remains 
to be proved by experiment, whether the application of an additional quantity 
of manure would produce a corresponding addition of crop. 


No. 13. — ^3Ir LACBLi.1T M'Lbait. Tobermory, 15th April 1846. 

Ahmet twelve years ago, when residing in a neigjiboiiring isla&A W Iiad « 
rainy season vnth little summer heat ; so my pmntoes were bite «f rip wtina enri 
were tifted about the utiual wiih the saaws or Ui^ gome, or mostj|y so. 
Some were secured in ptt^ and some in a boose in the oimnavy wny. Earij in 
spring smae appeared diseaseA *wd in May the whole of a large crop was gone. 
I had known a^ heard of the disease in the neighbourhood previowy. bbiny 
of the sets for the next crop failed. In the diseased potato, there was a hard 
lamp near the part attached to the stem, from which the disease pervaded the 
whole; and on being cut across, it exhibited the same brownish appeaxanoe as 
of a spoiling apple, with numberless specks, and some of them very minute. 
Having observed in t^ succeeding crop a few tops with the appearance of 
TRANS, — OCTOBER 1846. 2 G 
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hralth When the slips planted bad entirely rotted in the ground, it occurred to 
me that I ^as giuity of two mistahes, which occasioned the loss of my potatoes, 
viz., late planting and premature lifting. 1 was led by this to consider, that the 
first shoot from the potato is the most rigoruns ; that the potato from which 
the first shoots are taken is injured, and produces a more ddicate or sickly shoot ; 

consequent!} the potato does not ripen so early— notwithstanding a con- 
trary theory, that the potato is not sufficiently matured for lifting while the 
tops are green and sappy, by which, in some seasons, the crop may be injured 
by premature lifting — and that potatoes ought to be planted when tiiey begin to 
sprout, or rather earfier. Next season 1 guarded against early Ming, bat 
planted at the same time. A few became diseased in spring, but none surrired 
the month of May. The next season 1 prepared, by draining, &c., a piece of 
ground, partly moss and partly shangle, orer retentive clay, in nearly equal 
proporticms, one end of toe field being moss right aoroes, and formerly cropped 
in narrow stripes, owing to the extreme wetness of the ground, for it was never 
drained. I pfamted my potatoes in January, February, and March— gave the 
ordinary quantity of manure — a compost of moss, 8ea-wee<^ and dung. Covered 
the seta with about three inches of earth. Smidd potatoes were plaated whole ; 
lai^ ones e«t into large pieoes or sets. It was all spade-worh. The season was 
more ex^fiaarily and severe. The whole sprontod early, appeared 
atreeg and vl| ^ > g See» ami theegh eheched by a few frosty mghta in May, the 
whole eontinned throughout the season to show extraorffinary v igour. The crop 
ripened at leafrt a fortnight earlier than those planted at the usual time, and the 
produce was very abnndant and sound, being as nearly as I could ascertain 
twenty-five returns for seed. 1 obeerved there was no advantage in planting so 
early, lariE ^^roisted ai the same time, as might be expected. The early plant- 
iac; arees from hsieig^sg that the sets would be better preserved in the ground 
than in a house or pits. It is uncertain if this h the cabO. On examining 
dfffinrent parts of the field, when the te|)b were appearing, some of the sots had 
quite peribhed ; neverthele*>6 the result was what I have stated above. For the 
few years afterwards that I farmed, I planted early, when the potatoes were 
beginning to sprout, and had no diteased ones. 1 have thought it proper to send 
you these s mplo fatU without a comment. 

No. 14i.— 3Ir CoLix CauFBiLL. Craignisb Castle, 11th April 1846. 

The only potatoes that entirely escaped the disease in Jnra were grown in dry 
mom near the sew-shoro, and wore dug early in September. I may also add, 
that all my early potato^ have escaped the dUeave. 


No. lo . — ^Mr William Rcxhsjsfobd, Orerseer, Crugnish Castle, 10th Anril 

1846. 

1st, In tbe first week of September, on eBternig the garden one mornhig, my 
attention was arrested by tbe appearance of the pease ; they seemed as if cover- 
^ with boar frost, and as 1 proceeded to examine them, my clothes, on coming 
in contact with iUem, became tinged with the mildew, and‘appeared of a liglit 
g^een colour. 1 also ohberved that the kidney beans, cabbages, and vegetables 
in gecer<il wire bimilarlj aJfected. I thtn pa^ed from the garden to the potato 
fields, and was at once struck with the altered appearance of the tops, or sbaws 
of the potatoes The stems, which on the preceding days were green and 
healthy, were now dhriveled as if nearly ripe, and covered with a fungus. My 
decided opinion is, that this fungus pas^ fiom the stems to the tubersi, and pro- 
duced the disease. On examining the tubers after the taint bad extended I 
discovered it as of bl^k colour through the outer rind of the potatoes ; and whW 
the potatoes were boiled, they had a sweet taste, as if touched with frost. The 
wi^ north-west, and the weather for the preceding six months exceedingly 
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Sd, I foaad tlie different lands of potatoes equally affected ; nor do I consider 
tbat manure bad any tendency to produce or prerent the disease. On this point 
I am able to i^peak with certainty, as potatoes were planted on the farm 
with diil^rent manures, and on rarions soils, but were alike tainted. I how- 
ever observed, that when they were Altered by a stone-wall or trees^ or when 
overgrown with weeds, that they were not diseased, and have continued sound. 
Also that small ones, which had been picked out of the smooth red sort in the 
bii week of August haie kept well. 

3d, 1 was accustomed to store the potatoes in pits cohered with turf and earth, 
and also in houses winch, in general, I filled up to the height of 6 or 8 feet, 
this year, however, to the height of 18 inches to allow room for turning them, 
which 1 did once a month. 1 do not condder the disease infectious as 1 had 
potatoes raised under the shelter of a wall, and although stored in the end of a 
itiseaaed pit, they remained unaffected. I may observe, that 1 preserved them in 
the house by mixing them with dry peat-dQst» and turning them aotonthly. I 
regard this to be the best mode of keeping tainted potatoes as it prevents them 
from heating which gives a stimulus to the disease. I may also add, that I con- 
sider that good seed may be obtained from potatoes partially tunted, and for this 
1 would recommend that the tubers, when cut, should lie spread upon a floor 
for 24 bourse as from experience 1 have found that the inciaon in the sound 
potatoes dries up, while in the other it continues moist and assumes a red colour. 
I am of opinion that, in this way, the diseased could be separated from the nn- 
aflected proper seed obtain^. 

No. 16. — ^Mr Wmiiijai Eenxxdt, Factor, Strontian, 30th Harch 1846. 

During the past season there was nothing peculiar observed upon the leaves 
or stems of the potato. On the contrary, the appearance of the crop was luxu- 
riant, the stems vigorous, and at raising time both the quantity and quality 
reaB^ the expectations of every one. No disease mauifestM itself until about 
the 24th of the month of October, and even then it was but partiri and coafiaed 
to certain localities. In the district of Suoart, composed chiefly of a dry gpranite 
soil, the potatoes appeared very fine when rak^, but the disease attacked them, 
and made very considerable progress; while, in the adjoining extensire district 
of Ardnamurchan, lying chiefly upon trap and limestone rock, they have kept 
even until now entirely free of disease. 

The tubers affected when cut up, resemble a bruised apple, the disease 
apparently extending from eye to eye, and at first only affecting the surface, to 
the depth of a quarter of an inch. I observed also a few tubers, the one half of 
which was destroyed by parasitiGal fungi, while the other remained sound. 
When these were exposed to the atmosphere, in a dry place, the diseeae made 
no further progress. 

On the west coast of Argyleshire, the summer months and the autumn of 
1845 were very wet, little sunshine, and an unusually low temperature. The 
period for housing the potatoes was also very wet. 

In reply to the queries in No. 2, I have invariably found within the district, 
that the potatoes called CSonnaught cups have escaped the disease. A few 
days ago. I had an opportmuty of very carefully esxaimniag a pat oompoeed of* 
various Mods of potatoes* A porlhm of them wore cups^ aad uddfe a oon- 
aidenble quantity of the other hiiida were eatirely fleetreyed by the Aease^ the 
cops remained qmie scniDd. 

The Perthslure reds have been generally less affected tlum the puln^ed 
description ot potatoes widcli latter preeeated a fine appearance whre rais^ ; 
but the disease attadied them very generally, and with all the exertioiu used 
to save them, by re-pitting and sriection, a very considerable portion in the 
granite district have been lost. 

Fxom the experiment made by Mr Thomas Smith, ovmeer to Sir Jtmea Ifiles 
Riddell, Bart., of raising potatoes from seed, and whaeh was reported to the 
Highla^ and Agricuitoral Society, the fact has been distinctly ascertained, that 
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potatoes obtained from seed bare been more liable to ibis fatal disease than those 
raised from sets and tabersj in tbe nsoal may. 

regard to the particular condition of soils, potatoes grown in very met 
l«id haTO this season been lost in larger quantities by the common rot, while 
those raised upon dry hard soil have been more liable to the attacks of the new 
disee 5 e. It h of much importance also to notice, that potatoes grown in moss 
land have been generally ftee of the malady, and in any instance mhere tbe dis- 
ease appeared in potatoes thus raised, it was more successfully checked b\ adopt- 
ing the precaatioB of ^mdmg out the tubers, partly picking them, then 
re*pltting In sranll narrow pits. It has been found also that potatoes hare kept 
better, mixed with a &tte dry moss or earth. 1 consider this a good pre- 
eautiovi, under any circumstances. I have likemise observed, that more disease 
exists in potatoes raised in land previoudy under high cultivation, and richly 
dressed mith common manure. 

With regard to the inthxence of different kinds of manures, I beg to state, 
that X planted about half an acre of land, lightly manured vvith lcha£>e guano. 
The crop ripened early, and the potatoes were pitted in tbe usual manner. 
The rest of tim field aas rieblj dr^sed with eommon manure, and planted with 
the same description of red potatoes. In tba month of October, the disease 
attacked the pottttoss xaised on tbs ssminoa mamire, and I lost fully the one 
half of thiMift, whale those raised frinn the guana have continued perfecth sound. 
I bars beard of another e%periment of the same kind, with a timilar n suit. 

In general, potatoes raised from fire«>h sea- ware have r4si±>tcd the ili«case 
better than those planted on eommon manure; and I am eon&t qnenti} of opinion, 
that the method ef ralsiBg seed from fresh sea-waro, on new might Le 
found to ho tienefiaal. This system would accomplish two very detirable 
ebise(% 'via.f to prodnee potatoes less liable to di^eai»e, and to reclaim wa»te 
hiiid. 

la referetice to tbe modes employed in btoring the potatoes, the usual prac- 
tice in this district is to form thi* pits from 3 to 3^ feet in width, und to cover 
the p«>tatoeo with divot or turf, or ilrr ferns, and from 8 to 10 inches of earth. 
A gr**at error is frequently committed, by placing too gr* at a body of potatoes 
tugithir. I have oWrr^ numerous iii'-tanccs of much loss arising from this 
cans**, an 1 the dl'iease so prevalent this season exhibiting itself at a much earlier 
period in Urge pits, wiule none of it appeared in the smaller ones of the same 
dehcription of potatoes;, made at the same time, in tbe same field. 

Kamerona awthods of storing tbe potatoes were adopted when tbe diseore was 
discovered— sneh as Tentilating the pits, packinsr the tubers iu dry sand mixed 
with lime, so that no two potatoes touch^ each other, Ubing a mixture of charred 
wood and dry earth, and an alternate layer of sand— but all these attemptb to 
save tbe potatoes proved entirely unavaihng, and in some instances hastened on 
the disease. My experience and observations satisfy me tha^ the most practical 
mode of Reserving the healthy tubers is by putting them in narrow j^ts^ mixing 
the potatoes with a Httle dry earth or moss, and umng nt» a covering dry divots 
or ivrf, and f hen addfiag ahmt tan inches of earth. 

When the dneaao once attacked the potato, it is a difficult matter to 
prevent the extension of the taint. The only pUn found meful was the frequent 
and tim( Iv separation of the soimd potatoes in m the dUeabcd ones. 

jSir^ Jameb hliles RitMell tried the experiment of leaving every alternate 
drill in the ground when the'crop was rahtd, and earthing them op so as to 
prevent injury by frost. The experiment was tried in moss land and also in 
granite soil. 

The result has been somewhat singular. The potatoes grown in the granite 
soil, earthed up in this manmr, have continued quite sound. Ihose in the moss 
land, near the surfisce of the drill, are partially diseased, while the potatoes deep 
in the moss are sound. 

In concluding the above remarks, I would beg to urge upon all who raise 
potatoes the propriety of not xnanurlng the next crop so richly as formerly; and, 
wbeew it is praetieabie, to plant that valaable article of food upon new land, which 
has never hmn under potatoes previously. 
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No. 17. — Mr Miisao N. Campbell. Baltimore Honse, 5th Maj 1846. 

In ansT»er to the queries on the sabject of the potato disease, I have to state 
that the attention of parties in this locality was not genendly drawn to the 
subject at an early period, in fact not before, or perhaps in most cases not sooner, 
than the period of lifting the crop; and e\en then, itaas more ocei;q)ied in 
devising schemes likely to preserve the sound potatoes from becoming totally 
useless, than the nature of the disease itself. These schemes were, in general, 
pitting in much tmaUer quantities than was usual, taking care to exclude as far 
as possible any infected potatoes; and ventilating the pits, as well as waslung 
with lime, and spreading the potatoes on a dry floor — ^this latter I practised 
myself with a portion of the crop, and thongh a few potatoes were obliged to be 
thrown aside, vet, on the whole, the quantity so treated appeared to be good seed. 
Among the mTost snccessful instances of pitting I heard, was one in which the 
potatoes were placed in alternate layers of dry sand, from winch they were not 
removed till planting time, when the seed appeared to be very satisfactory. 

It seems generally admitted that the variety of potato called Irish cups was 
less affected with the disease than e.ther of the reds, which are the varieties almost 
entirely cultivated here — but those who had cups frund them to stand best. 


No. 18. — ^Mr James M^Ikscb, gardener to Mr Malcolm of Poltallocb, 
Etilmartin House, by Lochgilphead, 14th May 1846. 

1st, About the beginning of September the disease began to appear in this 
district, exhibiting dried, white, burned looking spots on the stems, the leaves 
appearing of a brown scorched colour, and the greater part of the flowers drop* 
ping off. Fields which were quite fresh and green became to all appearance 
dead in the course of 7 or 8 daysafrer the disease first showed itself ; the stem 
being dried np, and the taint extending itself to the tubers in the form of soft 
brown-looking spots full of water. During the month of August we had 2L8 
inches of rain, and the temperature ranged from 68 to 76 degrm Farenheit in 
the day, and from 41 to 56 d^^eee m the lught. The lowest wee during the 
night of the 21st of the month, the wind bring westerly. 

2d, It does not appear to me that any of the varieties of the potato have been 
less subject to the disease than others, and even those obtained from seed were 
as subject to the taint as those long raised from sets or tubers. The crop, where 
grown in moss, has been less subject to the disease than in any other kinds of 
soil. 

3d, The modes of storing the potatoes here have been various, surii as vend* 
hting the pits^ mixing the tubers with time, sand, or sawdust, and pitting with- 
out ventilation; the latter modes proved the best, except those stored with sand 
and which were most decidedly the best preserved of the stored lots ; 

but tho;se left in the drills as they grew, and even where the taint was very de- 
cided, proved in the spring to be the best. The mode adopted for this trial was 
removing the decayed tops, taking up the alternate drill^ and covering those 
left in t£a ground with the soil from the drills where the potatoes were Uftedy— 
more than half of the potatoes of the raised drills were wlnle those left in 
the ground had soareely a fatiurew Three kinds were tried in this — 

Mue^ pink eye%aiid Imh cups, and the results were noariy rimilar. 

GeMToi — 1 am of opiincm that the dhuase was calmed by atmosphem 

influence, for it exhibited itself where the plamt was exposed to the west; but in 
rituations sheltered by fdantathms or lu|^ hUfa, from the north and east, it almost 
entirely escaped. 1 am strengthened in tfeds opinion from other plants being 
affected in a similar manner at the same filme,in aq)ect8 such as I have described. 
The effects on the common fern (Pt€ris tiquilina) were very striking. 

I am not of opinion that the dhease has been caused by any paiticular de^rae 
of temperatuie, but by some electrical or peculiar state of the atmosphere. 

In the south of Europe where they get two crops — (See Gorde/Mr’s ChrmicU 
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of the 18th Apni 1846} — appears that the potatoes raised in June 1845 were 
perfectly good, while thosd liRed in October foUoning were diseased^ the latter 
having grown during the highebt temperature^ 

Ko. 19. — Mr RiCHAnn Oampbex.!.. Anchinbreck^lSth 2ilay 1846. 

From my own experience I can only say that what has been successful in one 
ease has not been so in another; potatoes left in thedrillallwinterAoitf kept pretty 
weS, and Aase net kept better than those In the pit ; one case of drill answered 
very much better than others ; it was a dry gravclK knoll, but here too there was a 
futeew Seme grown upon the same field were to the north, and better than the 
sooth, winch waste be accounted for by the south end being more of a peaty nature 
and open, the north not so open. Small potatoes for setting, which were selected 
and pot up by themselves, were fully worse than the larger potatoes. 

1 found that potatoes grown on sandy gravelly soil, near the sea, did not 
keep better than those ^own upon good light soil within reach of the sea 
breeze. 

Ko. 20 — ^Mr Saxuxx. HiTcnaz.. Strath, Campbeltown, 5th May 1846. 

lat^ The weather, ftnm 12th to 16th of Jnly last, was exceedingly close ; the 
air oompreased, dry, and fiery. On the 17th, this dibtrict was visited by uncom- 
mon heavy rain; immediately afterwards the rank>ahawed potatoes on my 
farm, and that of my neighbour, became quite black. I am of opinion that 
the leaves and flowers ware first affected by the fie^ air, then the stem; and 
fiross the soft state of the root at the time, this infection went from the stem into 
the potete. Bad thb flery atmosphere been a few weeks later in the season, 
when the stems and root would, to a certain degree, have been separating from 
cash ether, H wnndd aoi have done so much damage. I have, in previous years^ 
seen blight afTcet potato fields ; vet, on account of their forward and nearly ripe 
state, the disease did not enter into the roots, the avenue connecting the stem 
being almost, if not entirely closed up. Four years ago, in the month of Au- 
gust, the dtmoBpbere at the time being surcharge with fiery matter, a nauseous 
smell ^waa emitted from a field of rank beans on my farm, and in a day or two 
after they became quite black. On the same occasion, potatoes were ob- 
served to have a strange di^reeahle ta&te, and were for a time unpalatable. 

I am of fqnnion that if this had happen^ earlier in the seasoi^ we woidd is 
that year hare had the same lamcnta]^ deficiency which we have now to de- 
plore. 

2d, And ms a proof to my first answer, the potatoes earliest planted, and 
nearest their ripe state, escaped the disease, with the exception of the gr^en 
shaws in the field; and as the red is a much earlier potato than the wlute, 
it escaped briter, being is a more forward state ; and the enpa eseSfod better 
than the whiter ovring to being a firm potato, and equal ts red m gravity, 
aad pfwwfia i ifig Ian fibre or ipoagy substanees. Any potatoes on high lands did 
not snficr an woflli an those on lam aoiis ; and thosea-rir had the effect, along the 
shores of preventing those on sandy soils from being so badly afff-cted. I had 
the end of a field of mossy land that was not rank, but in a forward state ; they 
escaped the disease altogether, but the other end of the fit Id was very bad. 

3d, The best mode of storing them is to pit them in narrow pits, and cover 
them with a little straw, and turn them, and leave them free to get air. 


.AYRSHIRE. 

No. 21 — ^Mr Jon.v Joseph Bubust. Gadgirth, Ayr, 14th March 1846. 

S? i*®®**® question, deTelo|nng itself in the autumn, is by no means new 
to ihiu mstneih In antmnn 1844, some Iknners lost nearly half of their crop 
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before they eoidd raise them ; bat, being confined to certain ikrmsj it m either 
not bufficientlj inquired intOj or it was perhaps purposely conceakd, to prevent 
those farms getting a bad naiae for potatoes. 

With regard to the experience of the past season, which is the more imme- 
diate object of inqnii 7 , 1 have to state th^ the disease first showed itself in my 
own crop in the firii week of October, after a track of very wet and cold 
weather. Daring the months of Angin>t and September, portions of the crop, to 
the extent of about three acres, bad been raisi>d in a perfectly sound state ; bid» 
bring sold off, it is impossibiiB to say whether they would have escaped the 
disease bad they been then pitted in the usual nay. 

No attention was paid to the appearance of the stems, leaves, or flowers, until 
the disfase manifested itself in October, and the leaves and stems had been 
withered some time before. Black spots, like fun^, appeared upon many of the 
stems, and the tubers at Ihm stems were invai^ly tainted. The disease 
show^ itself by brown or livid spots upon the sidn, scarcely discernible until 
the skin was broken. No varieties Imve entirely escaped the disease, but the 
cups and American early have been less affected than any other. 1 may also 
include among the partially diseased a variety called Daly*s wonder, a white 
potato with pink eyes, and‘of an oblong shape, about ten years grown in this 
country, at first a large coarse potato, but now of excellent quality. 

The disease has prevailed most upon wet beav} land, and even on drained 
land, if of a strong nature, more particularly where the land was naturally rich 
or highly manured, and in low sitnarions. Where guano or saline manures ware 
employed without farm-yard manure, or when unmauured, the disease has been 
slight, and in some cases unknown. Where the manure was ploughed into the 
land in the autumn, as in my own case, the disease was longer in developing it- 
self ; and, by early digging, the whole crop imght possibly have escaped the 
disease. Early pbuiting, however, is necessary to arim this object. 

In regard to storing, every method that been devised has failed in pro- 
serving, or in arresting the disease in those potatoes that were tainted beffore 
fiiffgiog] bnt free ventilation and constant pichiDg has bad a great effect In 
ivtardmp, for a time, the progreu of the rot in those iriuch wen only dightly 
tainted. Any material thi^ hu a tendency to absorb moiatari^ as Ume, gypsum, 
charcoal, &c., has been useful in cheeking the progress of the dmease ; Imt when 
once these subetances have become saturated with moisture, the rot has spread 
rapidly, so that free ventilation can alone be depended upon for preserving 
tainted potatoes, until they can be turned to some useful purpose. The same 
rule applies to sound healthy potatoes, for the more they are exposed to the sir 
at an equal temperature of 40 to 45 d^ees, the more hardy they beefime, and the 
less liable to sprout prematurely. 1 have kept potatoes in a cool d^y place 
without sprouting, for nearly two year^ and they have afterwards vegetated 
vigorously, and produced a healthy crop. 1 have confined my observations to 
the queries sent, otherwise more ought have been said on the snbject of imng 
potatoes for seed. 


No. 22.— 3£r Alxx. Hokioohebik. Brigend, 21st March 1846. 

! heard of mmsidsnble foiliire m the potato crop towards the ead of Amsfy 
when I was sriUng mine perfaefly aouad; this 1 ceased to do when 1 begmaWr 
vest, and it was sot tiU the l7tb of September tbii I foaod them tahitod-4lie 
was in a very dry field sear the shova I bad also petstoea {dasted os some 
high ground ia afield sot qrite so db^ and is tins the dfeeBee^d not make its 
appearance tiU later in the season, thengii ifitmiately tiieee were the worst 
The seed, however, was my own from last yearis crof^ whereas that in the low 
field was from mos^ except Taylor's forty-fold, wlwh 1 have sown for many 
years snccesafnlly, without renewing, and which, thongh last and least injured, 
have suffered conrideribly ; but 1 again used them for about six weeks ago, 
and though some of the sets axe soitish, till this frost sot in there wet a promise 
of aU doing well. 1 saw no appenrance of disease in the crop on the low field 
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when growing; the shaws were luxuriant^ with a fair proportion of plnms, 
(from whi<^ Ihave some apparently good seed,) and they not fail before the 
usual tiwiA • but those in the high field did. They were planted late ; and some 
still later on hfflfcd*ridges, though the shaws were strong, had, when near ripe, some 
black marks on the leaf. It is not of much use to particularise lands, as they 
are often called by different names in different parts of the country. 2dine were 
principally rough and smooth reds, and a white kind called calicoes. 1 had small 
quantities of many other kinds, but all were tainted more or less, the white kinds 
least. Situation, soil, or manure, seemed to make little or no difference. The 
potatoes which have kept best are those spread upon floors, but of course this 
was to a Tery limited extent ; next, those which were left in the ground, every 
alternate di^ being lifted, and the soil laid on the ones left ; these I am now 
taking up, and I think not in a worse state than they were t^ee months ago. 
1 had some in narrow pits, but these have gone to pulp ; there is, however, 
a drcumstance worthy of remark as connected with these — some few in the heart 
of the mass were quite sound, and they appear to be such as had grown on the 
top of the drills, exposed partiklly to the atmosphere. The dibease in the pota- 
toes this year, is one from which my crops have suffered to a trifling extent for 
some time past. There is one thing shotdd be borne in mind, that the mildness 
of the winter must have militated very mueb against thmr keeping. 1 fear all 
the information you can collect will not throw any light on the subject, or lead 
to any benefidal result. As fieff as 1 have examined the different statements 
publiflied, in no one point do all agree. 


No. 23. — 3ir Jobv Lads. Largs, 20th March 1846. 

The disease made its first appearance about the first of September, after some 
time of Tery fiery weather, and the steins, leaves, and flowers were spotted when 
first observed, and in a few days thereafter became browns, and soon decayed. 
The part of the tubers diseased was streaked in colour when cut, and harder 
than where no disease existed. 

No variety of potatoes has escaped the disease in this quarter, so far as I know, 
as aR have been more or less a^cted. Cups have been less affected than any 
other ; those recently obtained from seed have been as subject to the disease as 
those raised from sets or tubers ; and where soils have been highly cultivated, 
the disease was worse; and I do not think that wetness, or any kind of man- 
ure^ had any influence whatever in promoting, retar^ng, or preventing the 
iffisease. 

Many difflrent modes have been employed in storing the potatoes, and various 
means used, such as ventilating the pits, applying lime and other substances to 
absorb moisture, and also by frequent opening of the stores, and separating the 
diseased from the sound tubers but none of these expedients have been found 
successful in preserving the healthy tubers, and of preventing the extension of 
the taint from the diseased to the sound ones. 

No. 24. — Mr D« CuKiriHOHAxn. Chapelton, by Ardrossan, 18th March 1846. 

I beg to state, that the farm I occupy lies upon the Firth of the Clyde, and 
consists of a potato-growing soil, namely, a light sandy loam. The disease 
made its appearance in this parish about the 25th of August, beginning in a 
narrow strath of land lying open to the north — entering there, and going out at 
the south — ^both ends, owing to a bend in the Clyde, being open to the sea air. 
The blight seemed to halt here for a time, till the 24th of September, when, aftw 
a most severe day’s rain from the east, it spread rapidly in every direction. On 
that day I felt quite convinced of a change ; for having dug some potatoes for 
family use the day before, which were completely sound, the day after the rain 
the crop was much infected, and every one in the district found the disease 
q;»rea^g around them. 

None of the varieties grown in this district escaped; but the Mnd caRed 
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onps were the least affected, being only spotted on the skin, and, when kept com- 
pletely dry, the disease went no deeper, and they are keeping in that state till 
this day, but if allowed to become d^p in the pits, they eventually went wrong 
like the others. I am not aware of much difference regarding manures, but 
it was evident, that the higher the state of cultivation of the land, and the more 
luxuriant the crop, the greater was the disease. I beg to state regarding the 
cup potato, that it is a coarse kind; and by growing it these twelve or fifteen 
years upon light soO, it has much improved; bnt it is not well adapted for rich 
soil^ as they grow too much to the shaw, and become rough and unshapely, 
and have red streaks through them. 

The modes of keeping or storing are various, and more potatoes have been 
lost in this district from bad storing than actually from the dbease, namely, 
putting them in damp into pits 4^ feet wide, with too great a quantity of them 
together, and covering them thick with mould. The way that was most suc- 
cessful, was laying them in long narrow ranges upon the surface of the ground, 
^ not allowing them to be the le^ sunk into it, and thatching them completely 
with straight drawn straw, about four inches thick, roping it well down, and 
putting a green turf along tilie top of the ridge^ to assist in holding on the 
thatch, but not to come down upon the sides, as that would prevent the air 
penetrating to the potatoes, which is a great disadvantage. This is the simplest, 
and by far the best method that I ever saw tried, and I am quite convinced 
that, in this way, the unsound wdll remain in as good a state as when first put up ; 
the sound will suffer nothing by lying amongst them, and there will be as few 
rotten as in ordinary seasons. Another advantage is, that it prevents the tubers 
from sprouting so early, which is the best state for those intended for seed. 

No. 25. — ^Mr Hneu Spisns. Erirlie Ward, 2(>th March 1846. 

1st, With regard to the failure iu the sets, which has shown itself more or less, 
1 tbii^ that it was owing to the management of the manure. The farmers have 
been in the habit of carting out their dung in the months of February and March, 
and even later, and heaping it up, which causes it to heat a second time ; and 
when put into the drills, it is qmte warm. The dung should lie in the place 
where it was made during winter ; and every farmer riiould have his dung- 
hill enclosed with a stone-^1 ; and if it were possible to get the landlord to erect 
a shed over it* it would be a great advantage. If dung is to be removed at 
sdl, it should be before New Year’s-day, and then covered thick with straw on 
the top, as it loses a great deal of its strength when exposed to the air. 

2d, With regard to the curl in Ihe shaw, I think it was owing to the frost we 
had during summer, when the potatoes appeared shri\eUed in the leaves;, and 
stunted in the shaw, and did not bloom in 1844. We bad no frost in the morn- 
ings here in summer, and the plants produced fine broad stems and leaves, and 
blossomed, and bad as many apples as usual. 

3d, The disease which h^ attacked the potato crop I regard as a calamity. 
We may never see the like again. The potatoes were a heavy crop, and where 
they were the heaviest they were the worst diseased. On the 9th of August we 
had a very severe frost, when the shaws were cut down at once. Had the frost 
not appeared till the potatoes were nearly ripe, I think the crop might hare 
escaped. When raiang the crop, the disease was scarody discernible. I put 
them in small pits, hand-picked them about the New Year, and boiled the bad 
ones for the cattle; and 1 think I will have good seed. I have always sold 
mine for seed. My &rm lies high, and I have cultivafed potatoes for a long 
time, though not to a great extent in any year, mine being diiefly a stock-farm. 

No. 26. — Mr James Wilson of Quarter. 24th March 1846. 

Instead of shortly answering the queries of the Highland Society, I have con- 
sidered it better to state the method adopted last year upon my lan^ of Quarter 
regarding the potato crop, by my tenant, John Craig, one of the best practica 
fanners in the parish of liirgs, and by myself. 



47 ^ 


AfPEKDIX— 'AYBSmBE. 


Upon five acres Scots, of naturally dry, light, fertile land, often planted 'with 
potatoes he put an acre of early American, two acres of rough red, and two 
acres of cups — the seed was {»rtly whole and partly cut — of the whole, the 
small only were taken : the American his own seed, the rough red, from higher 
and colder land in the parish, but some of them his own, only one year planted, 
the cups from high cold land in Kilbride parish. The early were planted upon 
the 1st of April, and all sold by the middle of September, witiiout one tainted; 
the shaws (stems and foliage) continued green to the last. When the early were 
sold, he b^an to sell the 1^ ; and not one of them appeared tainted before the 
Ist of November. At that tim^ he began to raise the whole crop, and even then 
not more than three in a peck of 37 1& were tainted. More of the cups were 
taxnted, perhaps rix potatoes in a peck ; they were much more prolific, nearly a 
third more the acre, and would produce about twelve tons-^were manured with 
dung and guano, ^ the rest with manure from the dungstead alone. They 
were all well cleaned of weeds, the earth taken from the drills, harrowed be- 
tween, and taice hoed. The new seed, both whole and cut, had no blanks^ and 
the whole were better than the cut. The old seed had many blanks or failures^ 
and were not so productive. He planted one drill of the new seed with the 
largest of the potatoes, and with, the same quantity of dung as the other drills, 
at tile distance of 20 inchea in the dxfilt— ^hese had mbre than double of any drill 
in the field — ^the drills were ^ inches wide. The potatoes when raised, about 30 
bolls, were put into a potato-house wril-aired. The rest were pitted, some with 
ventilators, and some without. Those in the house began to show, about the 1st 
of HecemlMr, symptoms of decay ; they were, therefore, all sold off by the mid- 
dle of December. The potato-house was ^ain partly filled from the pits. When 
taken from the pits they were as little diseased as those hous'^d, and the venti- 
lated no better than the nnventilated ; and they continued so until the whole were 
sold, about the end of January ; at which time there was not above a peck in the 
boll tainted. Upon the cups the blossom was general ; upon the rough red 
scarcely any, and no plums. Nor did any of the stems in the whole field exhibit 
any excrescence or baby tuber. According to the time of planting, the sham 
decayed — not all at once, but continued to decay from the middle to the end of 
September. They, however, withered earlier than usual. I do not attribute 
that to the wetness of the season, nor to the state of the atmosphere, but to the 
gradual decay of the plant, which has for the last ten years appeared in various 
parts of tibe country by partial or total failure. This must arise from the plant 
turning less vigorous, by too long planting in the same soil and dimate. This 
year the taint is very different from that occasioned by wet ; in that case, the 
potato becomes at once a soft, fetid, putrid mass, and is, from the very commence- 
ment, unfit for food for hogs. The present disease I have seldom or ever seen 
take place sooner than the month of May, when potatoes generally begin to de- 
cay. It is a kind of dry-rot, diowing at ^t a very small yellowish-brown 8pot„ 
gr^ually extending, but slowly, and sending to the surface a substance like 
mouldiness, not unlike boar-frost, and the tuber may be eaten with safety, 
until absolute putre&ction takes phcce. The disease of the potatoes of this coun- 
try being general, it may be styled an epidemic, showing that it has arrived at 
an imperfect crisis — a crisis not final — beyond which a sure crop never can be 
counted upon, but which may be mitigated by change of seed, change of soil, 
and change of manure, but never can be cured. The only sure remedy is to 
obtain, from the nati\e plants of America, new seed. 

The seed raised in this country from the plum uill partake of the nature of 
the parent, and decay; so also will the plant, whether greened by exposure to 
the sun or not The (tisease cannot be attributed to frost, for here we had no 
frost, and the most tender ‘greenhouse plants exposed to the open air did not 
show even a single shrivelled leaf. My tenant also planted npon higher land, 
thoroughly drained, consisting of a deep loamy soU, a little part of it tending to 
moss, and npon which potatoes had never been planted — ^two crops of oats were 
tsken off to reduce the dod^the field consisted of two acres — ^the seed planted 
principally cups — a few rough red, and a few Amerieaa early— all of the same 
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kind as tEe new seed of tke fire-acre fie^d— tke seed was partly cut and partly 
not — ^the maaure guano iJone— the field was free of weeds^ so that the earth was 
not taken from them — but they were twice hoed, in order to prevent greening 
by ezposnre to the sun, which renders the potato unwholesome, unpalatable, un- 
saleable, unprofitable, and unfit for hog^ produdng only a small bateh of small 
trash round the stem. This field was raised upon the 20th of October, and pit- 
ted — ^very little of the pit ventilated. It was covered with six inches of soil, and 
thatched ; — it is now the 24th day of March, and upwards of 15 bolls of the cups 
Were honsecU-in a boll there is not six tainted potatoes. About fourteen days 
ago, he planted about an acre of the American, to save the buds, and also a quan- 
tity of the rough red — of these very few were tainted. 

Upon the 10th of May, I planted with the spade — upon ground rather cold and 
heavy, but which had been in pasture for twenty years, and was in lea, upon 
which potatoes had been but once planted, about an acre, with manure from 
the duugstead ; the seed was the rough red, same as my texiant’s new seed, and 
the pink- eyed calico of my own seed, obtained the year before from high ground. 
I cleaned, and twice hoed them, having previously digged them between the 
rows ; the shaws continued green ten ^lys later than any of my tenant’s — ^tiU 
about the middle of October. 1 began to dig them about the 1st of November ; 
the crop was excellent in quality, and abundant ; I pitted them on the field, and 
picked the tainted out, viz. about a peck in the boll of the calico, and about the 
half of that in the rough red. They remained in the pits till die mid^e of Ja- 
nuary ; and at that time, when I boused them in a well-aired place, there might 
b<^ a peck of the rough red tainted, and about the double of the calico. They 
have been since overhauled and picked, but the taint is still increasing. 

At the time my tenant was planting, fi*om the 20th to the end of April, the 
weather was nncommonly dry and warm, and oppressively hot to the out-door la- 
bourer. My tenant’s two acres planted in the new land, and manured with guano, 
were eight days sprung before any of bis other potatoes appeared above the 
gpround. Some of my neighbours, expecting to save their seed better, left a part 

their crop undug. These they have been trying, and find their loss greater 
than if they had been dug in the proper season. O^e of them has ploughed Ms 
down, and another finds he has suffered a g^d deal by allowing them to remain. 
Of the rest 1 have had no information, but am certain they will likewrise repent 
such folly. 

No. 27. — Mr Jambs Patebson. Carsehill, Kilmarnock, 25th March 1846. 

1st, The disease made its appearance in my potato fields about the second 
we^ of August, the shaw of the potato assuming a yellowi^ faded appearance, 
as if becoming prematurely ripe, and showing spoto on the leaves; and when 
the crop was examined, a few of the tubers were decayed — ^the weather previoudy 
being mostly w et and cold. 

2d, I had five different kinds of potatoes — Imown here by the names of 
rough reds, smooth reds, cups, dons, and a black potato — the seed from high 
moorish land newly brought into cultivation. I had three kinds of manure — 
farm-yard manure, town ashes and privy, also guano with a half-quantity of 
dung. X could perceive little, if any difference, from the manures; and as to 
the different kinds of seed, they were ail so much diseased, perhaps about one- 
third of the crop when raided was left upon the ground, u^t for any use, with 
tbo exception of the oup^ not above one-sixth of whiofa wore unfit for use at that 
time. 1 had none plani^ that were newly raised from seed that I was aware 
of; but learn from those that bad them that they became diseased also. 

fid, 1 am convinced the best method of preserving is to ruse them in a ^y 
time ; to put them into long thin pits, upon me surface of the ground, in an airy 
situation, where the wind may blow through their covering of straw. Lime 
mixed amongst them assists in keeping them dry, but does not appear to arrest 
the disease. 1 find the less earth put upon them the better, provided frost can 
be kept out. 
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I may mention that five years ago I received from a friend in the city of 
Mexico a small quantity of potatoes. 1 planted a small portion of them each 
year ever since. It -was June when they anrived ; the first year they were very 
small, but are now nearly an ordinary-sized potato ; they resemble much the 
cup potato, both in shape and colour; the shaw grows to a ^at length, with 
very few branches ; the potato very soft, but is yearly becoming better in qua- 
lity. I ga'ie a few to a neighbour when I received them from Mexico, and I 
have to inform you that neither he nor 1 have found a single diseased potato 
amongst them. The crop has hitherto been conriderably less than with our country 
potatoes, but are yearly improving ; and I doubt not 9 that after being acclima- 
tised, they may do well. They were planted last year in the field alongade, 
and treated in like maimer with the others. 


No. 2S. — Mr John Pindlat. Lyonston, 29th Mwch 1846. 

I had 10 acres of potatoes in one field, 5 acres of rough red don^ and 6 acres 

0 leu^, all growing luxuriantly— not a blank in any part. 1 observed nothing un- 
usual in the stake of the weather. Howeveav about the 20th of August 1845, disease 
began to appear amongst my potatoes. It began with a small patch in the field about 
15 or 20 yards square, the leaves blackening and curling a little about the 
edges, just as if they had been a little touched with frost — ^uith this difference, 
that frost would only have afi^ed the top leaves, whereas, in this case, those 
nearest the bottom of the stem were as much affected as those at the top. But 
in about 8 or 10 days the whole field was affected, and in the course of 3 or 
4 weeks the leaves were entirely blackened. Whether this disease began in 
the stmns and leaves, and communicated with the tubers, or whether it began in 
the tubers and communicated to the stems and leaves 1 cannot determine. When 

1 examined the tubers I found small black spots upon many of them, and they 
gradually grew worse, the spots sinking deeper in those alr^y begun, and many 
more were affected. 

2d, 1 am not aware of any of the varieties of potatoes commonly cultivated, 
that have escaped the disease altogether, my rough red dons were nearly an entire 
failure ; when taken up there were 20 diseased ones for one sound ; the cup kind 
were not nearly so bad, about one half of which were not diseased ; the large 
potatoes were more diseased than the small ones. Ibelieve there has been less disease 
amongst the early kinds than amongst the late; and potatoes recently obtained 
from seed have been just as liable to the disease as those long raised from sets or 
tubers. I believe no particular condition of the soil or kinife of manures have 
have had any infiuence in promoting, retarding, or preventing the disease. 1 may 
here state, that on another small farm of mine in a high coM situation, about 4 
miles distant, I had 4 acres of potatoes of the red kind planted on land which I 
9m certain then never had been any grsdn crop tq>on till 1 reclaimed it by drain- 
ing. I cut drains 30 inches deep and 18 feet asunder, limed it on the sward, and 
allowed the lime to lie two years upon the sward before breaking it up. I took 
two excellent crops of oats, and planted the land with potatoes about the first 
week of May 1845 ; they grew well, had every appearance of an excellent crop, 
till about the last week of September, when they were attacked by the disease, 
and became so useless as to be scarce worth the raising. 

3d, The best and most successful modes of storing potatoes, in my opinion, 
have been to lay them in houses, where such can be conveniently obtained, about 
12 or 18 inches deep, and to pick and turn them over occasionally until they are 
dry. Another method which I adopted successfully, was to store them in very 
small pit^ with a main drain-tile up the middle of Ibe pit, and to cover the pit 
lightly with eartb ; or they would be much safer, and not so likely to rot, to be 
covered only with drawn straw, provided frost could be kept out ; but in either 
case, if many diseased ones were put into the pit, they should be turned over 
occasionally, and the rotten ones taken away. 
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No. 29. — Mr Jakbs M'Keltie, OFerseer to Colonel Mure of CaldwelL 
Beith, 2Stli March 1846. 

Ist,^ The disease was not observable in this neighbourhood^ except in two or 
three instances, till the beginning of October^ when it was observed by brown 
spots on the tubers, under the skin ; this was aftgr very wet weather, and it was 
more generally observed after a day of very heavy rain which ocejured abont 
that time ; the stem and leaves had all along appeared quite healthy. The two 
or three cases in which it was noticed earlier, the stems and leaves faded all of 
a sadden, some time in August, and the potatoes, when taken up afterwards for 
immediate use, were found not to keep good for more than a day or two. 

'Although there is less disease in the district than in most of those around us^ 
none of the varieties have entirely escaped the disease. Those grown here for 
table use are the rough and the smooth reds, the rough whites, and the white 
dons, and the last of these are the least affect^ and the best preserved. There is 
a coarse watery variety cultivated in tMs district commonly caOed the SSghland 
potato, and I have also been informed of a small parcel of a variety called pay 
the rent,” both of which have been little, if any, affected. I also know of several 
farmers having planted last season potatoes 3 , 4, and 5 years raised from the seed, 
and they were in all cases as much affected as the rest of the crop ; and I have 
observed that the later the potatoes were in planting, the lighter the crop; and 
where the soil was moss, the potatoes have been least affected and have kept besK 
I cannot say I have observed any difference with regard to the manure used, 
none being used in raising potatoes here but the dung of the farm, except in 
some eases when guano was used along with the dung, but this made no differ- 
ence as to the soundness of the potatoes. 

3d, The general mode employed h^re in storing the potatoes is in small pits, 
say 30 inches wide at bottom, covering them with straw and earth, tnrf and eat th, 
or with earth alone, and in some cases the earth is thatched over with straw. The 
most common opinion seems to be, that the drier the potatoes have been kept they 
are the better preserved ; but 1 have observed one or two instances in which they 
were better preserved with a little moisture in the pit, than wberc^ in the same 
field, they were perfectly dry. Perhaps this was more owing to the want of ven- 
tilation, where tbey were so closely covered as to have received no moisture, 
than to any good from the damp itself, no openings for air having been left in 
the pits. I have also been informed of two farmers having each stored a few 
bulls in lofts, one of them amongst dry seeds from the mill, and both have found 
them better preserved than the saxne potatoes stored in pits, although dry. 

I may fuither remark, that in two fields, where in a part of each the stems of 
the potatoes were early cut down by frost, the potatoes were much less af- 
fected with the disease than those in the other parts of the same fields. 

No. 30. — Mr Alexanbub M'Caw. Ardlochan, 25th March 1846. 

1st, In my opinion, the disease appeared on the lands which I possessed, in 
potatoes, in 1844, in the month of September, after a very heavy fall of rain from 
the east, with the same marked symptoms as in this season, although less i^vere 
in extent, Ibe weather continuing more favourable after the attache than it was 
in the past season after its first appearance. 

In the past season the disease began to show itself Inland in the neighbonr- 
bood early in August on some of the finest lands^ and made progress after 
every fall of rain. It did not reach Ibis part of the coast until much later in the 
season, when the crop was at maturity. On the lands which I possess, abont 
the l6th October was the first symptom, by a small portion (about 1 rood) in a 
30 acre field assuming a dingy brown colour, and thie, after a heavy fall of rain 
from the east, rinular to that of the prece^g season. We had dry weather for 
some time after, during which the disease did not seem to extend, neither were 
the tubers upon the spot alluded to in the least affected ; bnt after another heavy 



478 


APPENDIX— AYRSHXBE. 


fall of rain, in a day or so, the whole field assumed a withered or frosted appear* 
ance. We then examined the tubers, and found that the malady had fairly com- 
menced the work of destruction, giving the potato attacked the same colour as 
that given to the stem and leaves — those tubers lying nearest to the stem in the 
middle of <^11 vrere worst, those more at the ude (a 29 inch drill) and furthest 
removed from the stem, wmre nearly all free. We found the tendril which con- 
nects the stem and tdber, in aSL cases where the potato was sound, that it had 
not been infected near the tuber, but ^owed the disease to have gone so far along 
it. Where the potato was tainted, the tendril was diseased fiom the stem to its 
connexion with the root. 

2d, AH the varieties of potato cnltivatedby me in this and a field lyii^ at a 
higher eleyarion of the farm, were more or less infected — those of the don kind 
suffered most severely, the cup sorb least ; and those four years raised from the 
seed (from America) as bad as any. The largest field, from two years* old lea, 
and another field, after the oat crop, were pretty mnch the same — the latter had 
never grown potatoes before ; — a great portion of the whole was naturally dry, 
and a portion thoroughly drained. Upon the former, the disease was scarcely 
so had, but with not much difference ; the only exception were a few drills 
planted without manure of any sort, as a trial against thoae witii dong and guano. 
They were a poor crop, with little stem, and weate unaffected by the disease. 

3d, My own potatoes, and those in the neighbourhood, have been generally 
stored in narrow pits, about 1 ton to 3 lineal yards, that<^ed over with straw. 
This has been found the best method here of storing. Those put into pits as 
usual, or into houses in large quantities, have suffered most. 

I have been taking up a small quantity from drills that have stood the winter, 
from dry land well earthed up ; they appear very healthy, at least it is easy to 
distinguish the sound from those tainted. The sound ones are sending out fine 
healthy shoots; those tainted, where more than one-half of the potato were 
entirely rotted, in many cases send out a stronger shoot, but very different in 
its appearance, and generally with a young potato upon its head. The rose 
or bud end is the last portion of the potato that decays under this disease, 
which makes its attack by the tendril in the opposite end. We did not find 
a single instance of those raised (for seed) to-day from the drill, where a 
diseased tuber had infected a healthy one. 

3d, All infection, as I have said, appears to have been communicated firom the 
stem by the tendril. From what 1 saw to-day in those we raised, I do not think 
that any more of the tnbers had been infected since the malady had made its first 
appearance in autumn. Of course this confirms me in supposing the system of 
ailowli^ the potatoes to remain in the ground during winter, and until the time to 
plant the new sets, is the best plan for the ensuing crop. 

I had used lime to dry the potatoes before storing them into a house, but this 
was an entire failure. Those dried with ashes or dry sand kept better, but 1 do 
not think they are likely to prove so good f<w sets as those new taken from the 
ground. F^re^ent opeoipg of the pi% foud j^Ldong tiie bad potatoes from the 
good, have not had a better effect tliaia leaving tbs wLole together until now. 

In MrreBpondenee with Messrs Drummond of Stiriing, they advise me to plant 
for this season those potatoes intended for seed in the next, upon a piece of dry 
land in the flat way, (that is, not to bolster them up with earth ;) to give no 
manure, and to allow them to remain in the ground until wanted fi>r next crop. 
The crop in this way may be a small one, but it is reasonable to suppose it will be in a 
more hdiltby stote than one forced by stimulating manures beyond what nature 
would do. This method is more likely to give the potato a sound constitution, 
and better fit it to withs t and atmospheric influence. I have had correspondence 
with Mr Stewart of Dalhousie, Lower Canada, secretary to the Bestigouche 
Agricultural Sodety there, who states “that after heavy fidls of rain their 
potato crop gave way with taaut ; that the only comparatively sound potatoes were 
those that had been planted upon the hill sides, where the water quickly drained 
off ; and those which were prematurely frosted in the stem^ or early tattwri from 
the ground, have remained quite sound.^ He further states, “that the awful ca- 
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liimity has elicited the fact, that there are potatoes indigenous to the soil to he 
found in some parts of the Restigouche in their natiire state ; and that the society 
udll encourage the cultivation of such in the hope of improving their quality, and 
producing a new generation of that most useful root.” 

No. 31. — Mr William M^Clivb. Genoch, 23d March 1846. 

The disease first manifested itself in this quarter in the latter end of Septem- 
ber or the beginning of October. I make no doubt that it existed earlier ; but 
the first time it was noticed was after a heavy flood which succeeded a tract of 
stormy weather. The first symptom I saw of the disease was a number of 
spots in the field, of an unhealthy yellow hue, the leaves being withered as if a 
dry scorching wind had passed over them and burned them up. There was at 
that time no symptom of rot in the potato itself, and scarcely any in the stem, 
with the exception of a small black spot at the junction of the stem with the 
ground. In a very short time, however, the disease extended to the roots or 
tubers, and then the usual appearances presented themselves of spots upon the end 
of the potato furthest from the stem, gradually extendii^ over the whole, but 
penetrating inwards until the whole root became one mass o£ corruption. 1 may 
mention, that the spot mentioned as appearing in the stem presented exactly the 
same appearance as a carrot which a worm has penetrated. 

Among ail the varieties cultivated here, eonmsting of cups, red and white dons. 
Jerseys, and a kind called Connaught cq^le^ the latter proved the best, the cups 
the next, and the dons and Jerseys the worst. They were principally cups and 
Connaughts that I grew myself, and of the latter I expect to have four-fihhs fit 
for seed, while 1 have not succeeded in preserving more than one>third of the 
cups. I may mention, besa^es, that 1 had a quantity planted, of which the sets 
came from America, and they turned out as bad, if not worse, than the rest. 

As a general rule, potatoes are not so much affected upon dry as upon wet 
land, nor so mneh with guano as farm-yard manure ; but 1 think it is of no con- 
sequence whether the has been previously cropped or not. 

1 had acres planted this year upon land v^ich nev«r had been green- 
eropped before, and they proved as bad as those grown upon land whi^ had 
been in a regidar course of cropping for years. A great many plans have 
been adopted in order to preserve them here, but none have been attended with 
aoty success except that of storing in lofts and granaries very airy and dry, and 
devoting constant attention to picking and turning them. It was found that 
they could not be preserved in pits, from the impossibility of keeping them dry. 
Some stored them in narrow pits well ventilated, but they continued to rot, m 
spite of every precaution ; an^ when not ventilated, they heated and grew. The 
best way of preserving them, when not pnt into lofts^ has been to jdough them 
well up, to protect them from the frosty and leave them in the field. 1 have left 
a considerable quantity in the field, and 1 find that they are no worse than when 
the others were raised. There was one way which succeeded, upon a small 
scale, which 1 only made an experiment of, but find it perfectly successful ; but, 
Hke many other remedies, it is deficient in practicability : it contisted amply in 
enclosing them in an air-tight vessel, and expelling the common air by intro- 
dnmng cwcbonic acid gasi, when the putrefaction necessarily stops for want of 
oxygen. This gas can be produced in great quantity, and at a drifiing expense, 
from common tmarooal, and although, as I said before^ it oould not be made 
available to any extent, yet to worldug-people lriu>uld think it would be easy for 
them to preserve their small quantity by means of it, should practice prove it 
to be really effsctnal ; but I must confess that, although it succeeded the only 
time it was tried, 1 am by no means indined to state itas an infallible preventive. 

No. 32. — Mr Thomas Bhown. Lanfine House, 23d April 1846. 

Above the village of Gabton, the valley extends along the Xrvlne for five or 
«x miles $ and, on each sidc^ the country rises to an elevation of 900 or lOOO 
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feet above the level of the sea. On the high ground, beyond this, there is a 
great extent of moorish high land, with a considerable part of it in cultivation ; 
and, of course, there is a great variety in elevation, in exposure, and in soil. 
Along the Lrvine, there are several manufacturmg villages, which, independent 
of the landward districts, contain a population of nearly 7000 inhabitants. In 
all this district^ from obvious causes the potato is a favourite crop ; and, in for- 
mer seasons, with two or three exceptions, in spite of every variety in the 
weather, a disease of this description was not known. 

In the season of 1844, one extensive instance of failnre occurred in a field of 
20 acres, forming a portion of the park of Loudoun Castle. This is a piece of 
fiat ground, of excellent soi^ which, in 1843, was broken up from old pasture, 
and product a valuable crop of oats. In 1844, under the management of Cap- 
tain Patrick, it w^s richly manured with guano, with fiirm-yard manure, and 
with other substances, and planted vnth potatoes of different varieties, but 
chiefly with the rough red and the don. The growth of the plant was very 
vigorous, the crop was large, and the quality of it, from the trials which were 
made, was supposed to be excellent. It was sold in the field by auction, in 
small lots, varying from two to six boBs, to a great number of the ndighbouzing 
weavers and other labourers, and, from the supposed superiority of the crop, at 
a high price. The potatoes were soon raised and stored, parUy for immediate 
use, in houses, and partly, in small heap^ in the fields ; but in all these divi- 
rious, amounting at least to a hundred, it was said that there was not any 
material difference in the result. The rot appeared in the rough red potatoes 
in about throe weeks after they were rsdsed, and in the dons in six weeks; 
^and soon after, from one-third to one-half of the crop was spoilt. 

The disease had exactly the same appearance as that which prevailed so nni- 
versally during the last season. This was minutely examined by various people, 
as well as by myself. In the early stages, the cuticle was loose ; the substance, 
whan cut up, was hard> with brown or livid brown spots or streaks; when 
boiled, it stiU remained hard, with an unpleasant taste and odour ; if kept moist 
In the heap, after a short time, the diseased parts decayed, in the form of hollow 
irregular ulcers, with a disagreeable odour; but, if kept dry, they became 
shrivelled, and covered with white mould. After the disease appeared, attempts 
were made to sell these potatoes at Kilmarnock, but this was soon prohibited by 
the police. In a number of the stores in the firids, when examined, all the roots 
were found to be completely rotten. The rapid progress of the disease had not 
been watched. 

Eartlaular notice had been taken of this state of the potato crop at Loudon 
Castla, in 1844. A amilar disease, at the same tim^ materially injured a field of 
several acres, sitoated about two miles to the west of it. This was also holm 
land,^ on the river Irvine. I have not, however, heard of any other marks of it 
m tlii» neighbourhood, during this season, la every other bituation, the crop. 
In general, was abundant and good. 

? Li the season of 1845, this Sseas^ to a very great amount, has parevailed over 
all this district. It has been almost univer^ in the high country, but it has 
been more riruleni in the low lands^ near the villages on the Irvine. It is the 
nniversal opinion, that, a< ihe least, from one-half to two-thirds of the crop has 
decayed. Soon after it was raised different proportions of the diseased tubers 
could be safelj, and were actually employed for food, or for the preparation of 
starch ; but when the crop was allowed to remain in the ground, or when it was 
stored, the propoition which deca;^ed was even much larger than has been stated. 
In many instances, early in the season, when the potatoes were stored, and when 
those stores were not attended to, they became heated, and were totally ruined. 
In a few elevated situations, in a peat^ soil, there has been little, if any mark of 
the disease, hat these were almost the only exceptions in this district. 

Over the whole country, of course, there was well-founded alar ni. The pota- 
toes were decaying with such rapidity, that they were largely employed in feed- 
ing stock, or they were sent to the staroh-milhi, and sold at 4s. or 5s. the boll 
of 672 pounds. The result was^ tlmt the crop was nearly exhausted before the 
xnemth of January. 
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Near my own house^ at an eleration of 400 feet abore the lerel of the sea, in 
a good well-drained soil, about 6 acres were jdanted with potatoes. Three 
acres were for my own use, conssting of 1 acre of cups, and 2 acres of dons^ 
rough reds, and early yarieties. The whole were g^reatly diseased, but the cape 
were not quite so bad as the rest. The remaining 3 acres belonged to the 
people around me, divided among fiye or six famifies. These were all fidly 
worse than my own, and in two or three instances, the failure was nearly 
complete. The potatoes of small size were in general less affected than large 
■ones. 

The weather, after the month of June, was uncommonly unfaTourable for 
vegetation. TTe had one night of decided frost about the end of June, and 
after that, till the end of the Imrvest, there was a constant succestion of cloudy,, 
rainy, cold weather. During the month of June, the stems of the potatoes were 
uncommon!; vigorous, and apparently qmte heal&y, so mnch so as to attract the 
attention of all who examined them. It was remarkable, too, that there was a. 
greater tiiow of flowers, especially In the cnps, than in common years. After 
the night of frost, however, and tiie unfavonrahle change in the weather, the 
appearance of the plant changed for the worse, espedally in the flower. Tliese 
fell off without producing any plums, and though I carefnlly looked over all the 
plants of the cups, I could not discos er a tingle apple. There, were, however, 
a few on the other Yarieties. In the month of July, when the weather became 
unfieiYourable, there was not any sudden change in the foliage of the plant. It 
becam^ however, less vigorous, and on the leaves I discovered a few brown or 
blacMw spots ; but these were not numerous or at all remarkable. It was 
noticed that the plant seemed to be ripe, and to decay about three weeks or a 
month before the usual period. 

In many parts of the country it has been found that the crop of potatoes this 
year was a bnlky one. In our district, cexrtainly, this was not the case, as it was 
not nearly an average crop. The amount of grain, too, as well as that of po- 
tatoes, has with ns, tins year, been deficient and of iaferior quality. I am informed 
by the millers that they have only &om 13 to 15 pecks of meal from the boll 
oats ; whereas in common years they have from 15 to 17 peck^ or even more. 

One remarkable drcumstance connected with the crop of this year was the 
tendency to rapid decay. In former season^ even in large heaps, ^though fer- 
mentation and increase of temperature may have taken place, yet, certainly, 
examples of putrefaction were rarely heard of. This year, however, small masses 
of potatoes, unless carefnlly watched and turned, speedily decayed. Even in those 
roots which were apparently sound, the vital principle seemed to be more than 
nsnsdly feeble. 

Different plans were tried to preserve the crop. A large quantity, perhaps 
above 20 boUsof EUmamock measure (each weighing 672 pounds), were ro|g|ly- 
picked of diseased roots, and, follow ing Ime advice of the Commissioners for Ir9||d, 
they were moderately dried, by being spread, and turned, and exposed to the 
air for a day on a large paved court. About one-half of these were lodged in 
shallow heaps in two cellars. These were roomy, and kept well aired by open 
doors; and one of them had also an open window. The potatoes were carefully 
watdied, turned, and picked. The sound ones, and those only partially spoiled, 
^era mM in the house, or for other purposes. Almost daily a number of dzj, 
mouldy, or other potatoes were thrown to the dunghilt The whole Stock was 
exhausted in January ; whereas in common years they wotdd hare sSrred with- 
out decay till tiie month of May, or even lotigsr. 

The remainder of thesn partiBlly dried potatoes, instead of being stored la 
cellars, were formed into heaps on the surface in the open air ; and to prer^t 
the risk of heating, they were only two feet in brradth, and were coymred with 
earth without any straw.* 


* In former years ii vtas found, fhaA In narrow stores of this Size, covered ifith eti^ alone*' 
the roots were much better preserved than m heaps q£ b greater breadth, covered with straw 
or tor^ besides the earth. 
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Tliesd wm formed into fomr diyisions. 

1. Contained the potatoes alone, as in common years. 

2. In this the roots were carefully separated by sawdust, formed from fordign 
X^e timber. 

3. They were divided by moist peat-earth. 

^ 4. By powdered cfaarco^, also moist. 

No. 1 became rapidly rotten ; not one in 20 was preserved. 

In No. 2, a moderate proportion was preserved ; but less in No. 3, or No. 4. 
Jn these last, those roots wMcdi had been diseased before they were stored, of 
course became rotten ; hut as all these were separated b 5 r the peat-earth, or by 
the charcoal, from the sound ones, the decay or fermentation had not extended 
to them. 

We were cpnte convinced that the plan of drying the roots before they were 
stored, as recommended by the Irish Commissioners, was decidedly injurions, 
since all treated in this way decayed more readily than those which were not 
dried. We may perhaps suppose that the removal of the moisture weakened the 
vital power, or, more probably, that the greater contact of atmoepherio air pro- 
duced a more rapid fermentation or putrefacdon. 

Another very ample plan was proposed by cat ovetoeer at Lanfine, and was 
tried by bim with a boll of potatoes} and, undoubtedly, in this single experi- 
ment^ the result was mnteh more favourable than in the others. 'Whenever a 
ba^etM potatoes, amounting nearly to a peck, was dug, it was loosely spread 
on the surface. These were covered divided from each other by a few spade- 
fuls of the soil in which they grew, so as to prevent them from coming in con- 
tact. Above this another layer of potatoes, ^temating with one of earth, was 
placed, until the heap was about three feet thick in the middle, and sloping a Httie 
to the edges, so as to have a rounded form on its upper surface. In this experi- 
ment the br^dth was about six feet. The earth on the surface of the heap was 
s^ut two or three inches in thickness ; and, with the intention of freely admit- 
ting the rain which fell, it was allowed to remain moderately loose. It was not 
beaten with a spade. 

It was supposed that the potatoes would escape fermentation ; and that, in this 
xespect^ they would resemble those which were allowed to remain in the driU^ 
which unquestionably are better preserved, even in severe frost, than those which 
ve accumnUted in masses. It was the oproion of all who witnessed the 
experiment, that it had been more successful in preserving the life of the 
entire potato, thm tiie former plans: in fact^ as much so as could happen with 
potatoes of wUch a_ proportion was diseased. There appeared to be ono very 
derided superiority in the potatoes preserved in this way, viz., that thrir eyes 
continued sunk, or without growth } whereas, in the other plan^ the shoots were 
one inch or more in length, and, in this reject, not suited for seed. In thus 
want of growth in the eye, the potatoes covered with earth, after they awa iaag, 
resemble those which are allowed to remain in the dziOs tkreagh Iw wboier ; 

former has the advaasti^ over the lattekv that it aDows the ground to be 
cnlarated for another crop. 

Besides these experiments in storing potatoes, we allowed nearly an acre of 
cups, with a few o&er varieties to continue in the drills. "We dug up every 
alternate row oarly in the season ; but the quantity which remained in the ground 
amounted to nearly an amre. We passed a plough through the drills, so as to 
give a deeper covering to those which remained. This plan appeared to answer 
well in preserving that part of the crop which was free of the disease, and also 
in preventing the total decay of a small pcotion of the diseased roots. 

Abont the middle of this month (a week ago) we raised these potatoes, 
^om the whole acre we had only 5 bolls of sound and diseased roots, whereas 
in common seasons we should have had 20 or 30, or even more. Of the cups, 
only one half wefre quite sound} the other half were more or less ricerated. 
A number of the ricers were skinned over and healed. Of the rough red potato* 
tiam watf*oriy a sixth part free of disease; and the diseased roots were so much 
bardened and blari^ened that they could not be used for poultry; they were, 
however, booQLed with chaff, &c., for cows. 
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As there is sujQSdient reason to beHeye that these potatoes were foUj better 
preserved in this way than if they had been stored according to the usual plans 
followed in common years^ it shows to what an extreme the taint would have 
amounted. It had mther totadly or partially affected an excessive proportion of 
the crop. It may even be ^id that the abi^nce of a i^vere frost, during last 
winter, rendered this experiment apparently more favourable than it would have 
been in more intense cold, and that we should not, in this case, have obtained 
even that small proportion in an entire state. But it is well known that keen 
frost does not destroy those potatoes which are moderately covered wiUi the sod. 
If the breezing and thawing be gradual and slow, as fakes place when the roots 
are moderately covered, they are not killed. 

When the potatoes are, in this way, allowed to remain in the drill, or when, as 
in the experiment narrated, they are raised, and then stored, well separated by 
earth, we found that the eyes continned for a long time in a dormant state, and 
that, on this account, they were well preserved, dther for food, or especially for 
seed. Perhaps we may be allowed to conjecture that, in this place, the moist 
earth, with which the roots are surrounded, may prevent the access of the oxy- 
genous gas of the atmosphere, and, in this way, may retard vegetation or putre- 
facUon ; whereas, when the cuticle of the root is less cooled, as it is in a heap of 
potatoes managed in the common way, the air has more access, and, of course, 
more effect in producing these changes. On this principle, too, it is conceived 
that drying potatoes, as recommended in Ireland, by exposing them to the air, 
before being stored, is more likely to injnre them than when they are covered np 
wdth earth immediately on being dug. Prom our own observations, nnconnected 
with this idea, we believed that this was actually the case. 

We have only heard of one instance, near this. In which potatoes were pro- 
duced from the plum. A farmer produced a quantity of good mealy tubers by 
this plan two or three years ago. These were divided among several people. 
The plants produced last season were as much diseased as any other. This ex- 
perimeni^ therefore, proves that ralring from the seed will not remedy this disease. 

It may he mentioned, that this season, on onr own farm, it is intended 
chiefly to employ seed from districts free flrom this disease. We also mean to nse 
a part of our own which seemed to be sound, and to form a few rows of those 
potatoes in which the disease was prevented, but in which the ulcers have been 
checked and dcatrised. 

We propose to plant some potatoes on a poorer soil, or on a soil with less 
manure than formerly, and to reserve those for seed for tiie next season. 

Before this last unfortunate year, the seed was generally placed in contact with 
the manure, which was previously laid in the drills ; bnt this time, since it may 
have happened that their immediate contact was injuriouB, we mean either to xmx 
the dung thoroughly with the soil, or to place a layer of earth between the dung 
and the soil. 

We intend to prefer nuddling>sized or small potatoes, for seed, to those which 
are large ; either planting the entire tuber, or oidy divi^ng It longitudinally into 
two parts, instead of a greater number, so as to have a portion of each end in 
each set. 

Jt£ next saxmner be moderately good, we are Induced to judge favourably re- 
gaxdisg fbe prosqpeot from the crop^ since unquestionably, durmg last season, the 
nnconmuxoly bad weaiiher seemed to be the ^ef cause of the disease; at the 
same time, it must be allowed that the dSsesse dSd exist in this, as writ as in 
other climates, during fqrmer seasons. jS^ly, however, mueh beneflt is to be 
expected from chamical and other adence^ when properly devoted to the sub- 
ject. 

1 have only further to repeat, that tins disease in the potato was nnqnestionr 
ably more calamitous, in district of Ayrshire, than in most parts of Scotian^, 
Even independent of the gpreat loss of the crop, the constant attention required 
in the various necessary operations, by our labourers, detached them from thdr 
usual avocations, thereby of course incurring both trouble and expense. 

In the parities of GaJston and Loudon tmLy one instance occurred in which. 
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-nrben the disease was distinctly present^ the stem was cat over ; and in this the 
benefit obtained was so remarkable that it is proper to relate it. 

In the low fiat fields^ near the villages on the Irvine^ the stems became spotted, 
and decayed early in the month of August, at least six or seven weeks before the 
usual period of decay, and when the roots were examined they were found to be 
diseased. In the higher country, however, this diseased clmnge on the potato 
plant did not occur till some time near the middle of September. 

Thomas hlnlay, a small proprietor at Allantown Mill, on the upper part of the 
Irvine, near liondon lEU, had a rood of potatoes acre) of the rough red 
variety. In September thi^ as weU several neighbouring fields, became spotted, 
and began to decay. T. linlay had heard that the disease appeared first in the 
stem and leaves, and firom this reason he was induced to cut over all the stems of 
his potatoes close to the ground whenever the leaves became spotted, except one 
drill which was allowed to remain, in order that he might compare it vrith those 
which had been cut. The stems which were cut over, as we should expect, gave 
out a fluid or froth which moistened the ground an inch or two around each, but 
it was remarkable that Ibis froth had a black tinge. 

Some weeks after this, when the potatoes were dug; it was found that all the 
fields and patches around were decidedly and strongly affected, *and it is remark- 
able that F^Jay’s drifiwldBh was allowed to remain vacnt, was also equally dis- 
eased. The potatoes however, the stems of which were cut over close to the 
ground, were entirely free of the complaint. They were dug and stored in the 
usual careless way in the comer of a loom-^op. Some of them were used for 
food, but the remainder were lately sold at a high price as superior seed. The 
account given is, that there were not six had potatoes in the whole lot, and that 
they were ihe b^-looldng seed potatoes of any that had been purchased in this 
neighbourhood. The quantity of course was not large from a rood of land, 
but tb^ vrere in perfect preservation, and were much valued from their sound 
appearance. 

The facts connected with this single experiment were ascertained by the evi- 
dence of Finlay himself, as well as by that of two most respectable farmers living 
be^de him. 


BERWICKSHIEE. 

Ko. 33^ — Mr JoHK WiLsow. Cumledge, l7th March 1846. 

So late as the end of September, I flattered myself, that in this immediate 
neighbourhood we were going to escape the malady, but, in the beginning of 
October, it began to show itself partially at first ; and about the miSile of the 
montb, when the potatoes were generally lifted, it Was foaad to ptrevail to a 
great extent, and had made rapid pK^ress in the course of ten days. The stems 
were all broken down, by a tremendous storm of wind and rain from the north- 
east, about the middle of July ; previous to which time they had been remarkably 
luxuriant, but never regained their growth, and began to shri\ el from that time, 
and were completely withered long before the usual period of ripemng. The 
tubersi, when taken up in October, had streaks or layers of rottenness under the 
skin, like the appearance of a rotten apple, but were generally sound at the 
heart, though sometimes it was also affected. The black potatoes were all 
affected ; some of the early white kinds a very little, and the Irish pinks scarcely 
at alL The early potatoes in the gardens are quite free, so far as 1 know. 
1 am not aware that there has been any difference between those lately obtained 
from seed and those long raised from sets or tubers. The disease has equally 
prevailed in all kinds of soils, and under all the different modes of cultivation. 
Whenever the potatoes were ^ored or pitted in the usual way, that is, covered 
with straw and earih, they completely rotted, but when the pits were very 
lightly covered with earth, and ^ventilated sdong the bottom with drain tiles 
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OF otlfer\nse^ or in any way exposed to the air so as the tubers became 
dry^ the disease was stopped, or nearly so. 1 had all my pits opened about a 
month after the storing;, and the diseased potatoes carefuUy pick^ out, and the 
sound ones re-pitted with a good covering of straw, and a very little light mossy 
earth over i^ with which they have kept remarkably well^ there being now very 
few diseased potatoes in any of the pits. I have allowed some to remain in the 
ground all winter — ^taking out every alternate drill, and covering the others well 
with earth -mth the plough. Those tainted in October have all gone, but the 
sound ones have kept exceedingly weU, and are now less sprung than those in 
the pits. It is very difScult to come to any conclusion upon the subject; but so 
far as 1 am able to form an opinion, I tbink the disease has arisen from the cold 
wet summer — the earlier kinds that had arrived at greater maturity before 
the wet cold weather commenced in the middle of July having comparatively 
escaped, while those which were more tender have suffered the most. 


No. 34. — George Darling, Hetton House, Northumberland, March 17, 1846^ 

1. In the northern part of Northumberland the disease did not manifest Itself 
before September, and subsequent to an extremely rapid change of weather. 
Cold weather, with constant showers, succeeded by three days of most oppres- 
sive and ove^owering heat, which again were followed by extremely sharp 
firosts, immediately after which the leaves and stems were seen affected by black- 
ish ^ots, which rapidly spread, and became, as it were, prematurely dead. 

2. The variety called Irish cups suffered least' in this nmghbourhood ; the 
kidneys most severely. 1 had one quarter of an acre of one and two year old 
seedfings ; they were quite as much affected as the old varieties, indeed, many 
of them more so, and it was among them we first observed the disease. Wrt 
soils and low mtuations were deddedly most severely affected and in many 
places, on high, grav^, and sandy land, no psro^otUM loss has been sustained^ 
and much good seed is now available from such sources. 

3* I adopted the following mode of storing — first, 1 placed aH the best tubers 
in a shed, and covered them loosely over with straw, to protect them from any 
frost ; they remained there two weeks, and being then quite dry, I put them in 
the usual way into pits, and find now that no further progress h^ been made by 
the disease^ The damaged ones I left in an open place, slightly covered with 
straw, and consumed them, by steaming, for all my dock — cow% fatting cattle, 
store cattle, and pigs;, and no bad resnlt followed— the animala thriving remark- 
ably welL 

1 planted a qi^iity of seed in November, as I bave long been in the habit of 
doing, but this time I dusted the sets with quick lime. On examining the sets I 
now ^d the caustic quaHty of the lime has very much injured the skins of the 
sets, and appears to me to have had a bad effect. Still the eyes are pushing, and 
1 do not fear for the crop. 

My opinion is, that the peculiarity of the season was the cause of the disease 
and mtos we l^ve a siimlar cold and variable on^ with early frosts, I am not 
at an apprdiexudye £or the year’s crop. 

I forgot to state, that a few boBs 1 raised for seed, previous to the hot days, 
were oK sound. 


No. 35. — Mir John Hogarth, Akeld, Northumberland, March 17, 1846. 


1 have thought it would convey my opinions more clearly, if 1 sent a schedule 
of my crop of potatoei^ and then explain it^ 
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The soil tos a light black grarel, incnmbent ^ a moorhand being from 
d to 30 inches below the tipper solL The whole was sabsoH-plonghed the 
preyioiiB wiatei. 

The phoito came well np, and were resj promising, m every land, until the 
of July, (15th or 16th, the usual term for earthing them up.) I then 
observed the rooks recommenced their depredations^ and tliat no watching 
would scare them away; and thmr attacks on Nos. 1 and 2 were most extraor- 
dinary, for, not coBtefDt vnth the young potato, they carried off the old sets also, 
eridently & favourite food inth them, as X frequently observed the potato 
li^ wHle the set was carefully picked of every thing but the pith. A short 
iAwtaft aftmr the crows ceased from their visits, in the middle of August, the 
leaves and began to wither, and had the appearance of having suffered 

from frost. 

Nos. 3 and 4 were in no instance, attacked, and retained their healthy appear- 
ance until the early part of October, It appears that the buffs and white kind 
have escaped disease, as far as my crop is concerned ; and in adjacent farms, 
where the land in potatoes was of a slznOar quality, there was an uncommon crop 
of bufik In another farm I found that the Irish cups were diseased, whereas, 
«nt#mg gt m j servants’ portions, they were free. * Whether to ascribe this to our 
hreadthi bong snhsoiled when my neighbours’ was not, 1 am at a loss ; but as t)^ 
latter merely folded his sheep during the course of the winter, without applying 
any other manure, it may not be far from correct in ascribing the bad effects to 
the latter mode of management. ^ 

I had some potatoes raised directly from seed, grown in my garden, (being 
the second time planted,) entirely free from disease, and have kept wd^ 
poshed thdr eyes in a healthy nanner; whereab some American early, plasted 
from sets wfaieh w«re sexeened by seme rows of rasf% were uncommonly dhteosed, 
and unfit for storing. I cannot state how far previous cultivation has had any 
effect, further than that good cultivation is more likely to secixre a good crop 
than the reverse; nor do 1 know that different manures were efficacious, further 
than by an increase of quantity ; nor am 1 aware that wet soils were more subject 
to the disease than dry ones. 

I have been all along of the opinion that the disease proceeded from some 
insect, which attacked particular l^ds of potatoes more readily than others ; and 
I am borne out in this opinion by my friends the rooks, who deprived me of 
diseased lands, leaving me the healthy ; and would recommend the delaying of 
earthing the drills up as long as possible, for, until that was done, we had no 
visits of importance. No doubt the krvse of t)^ insects were in the ground, but 
might not ttie stirring the ground bring them to a premature state of maturity, 
the potato was in a state to resist their attacks I Look at the case of the 
fly > if the seed ia sown thick enough, there is such a rush of vegetation. 
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that the turnip soon becomes too strong for the enemy^ and escapes its rava- 
ges. Why not the same -with potatoes; either retard the progress of the dis* 
ea$e^ or increase the progress of the plant— the latter is eaaer accomplished. 
My mode of storing was in oblong pits, two and a half yards wide at the foundation, 
covered with straw^ then earthed np the ends and sides, leaving an open spaca 
along the ridge of twelve or fifteen inches, covered merely with drawn straw. 
Tins, from experience, 1 have found succesi^ul with Swedish turnipsi, &om Octo- 
ber to June, and being alarmed at the continued reports of the dise^, 1 resort- 
ed to the plan this season ; other parts had no straw except along the ridge, for 
ventilation — ^this latter, 1 think, is most to be approved of, always supposing 
potatoes are lifted in ^y weather. For two years past I have used the small 
potatoes for seed ; formerly my sets were invariably cut, and then fully impreg- 
xtated vrith quick-lime. Whether this has caused an increase of disease or nofy 
X am not competent to deride, but it is worthy of inquiry. 

Nfo. 36. — Mr Willuju: Hops Shits. Oroicksfield, Dimse> May 4, 1840. 

Querif 1st. In answer to this, the whole summer was unusually cold and wet; 
about the middle of September a smart &ost for one or two days occurred, 
which blackened and destroyed the stems and leaves of all kinds of potatoes; 
previous to this the crop looked healthy, and I entertained no idea of taint 
having visited it till the middle of October, when I always store them, and dis- 
covered that in the same field, and under exactly similar infinences and treat- 
ment, that the American early and Orkney red were perfectly free from any 
observable disease, while the black and don, as well as common white, were 
much affected. There were also some red, (common,) but only a few drills more 
ixgured than any of the others, and quite unfit for use. 

Query 2d. The only variety which entirely escaped disease was the American 
early. A great proportion of the whole crop was raised from uncut potatoes, 
and manured as usual, (about 25 cart loa& of farm-yard dong per acre.) 
The soil was in fine condition, a rather strong clay, and the field fhrrow-<dramed. 
1 feri convinced that had the crop been raised earlier, (say three weeks,) less 
injury would have been sustained. 

Query 3d. The Orkney red, though free from taint, was stored in the same 
|dt, but separated from the others by a layer of straw ; in ten days or a fortnight 
the whole heated, and 1 found that one half of all kinds were useless, with the 
exception of the American early, which were stored by themselves in a small 
pit, and have, up to the lime of planting (a month ago) showed no symptoms 
of taint. On separating the bad from the sound, the latter were again stored 
in a pit ventilated by tile^ but the disease continued, and few were ultimibtely 
sound. The crop was a fair one, (being about forty bolls per acre,} and the good 
parts of the potato have been us^ for family consumptiox^ and in appearance 
and taste were not inferior to former crops. 

My intended practice for this season lb, to store the potatoes in the be^nning 
of October, in small pits, or e^en earlier, hbould the stems and leaves indicate 
sufficient maturity. 


BUTESHIBE. 

No, 37.^ — Mr Jobs Pi.tbbsok. Arran, 18th Mrireh 1846. 

Being a reader of the Gar^enare^ Ckremde emd OoMsOe, mj 

attention was early drawn to tMs disease^ in consequence of the remarks znade* 
and information given by Dr lindley In that publication in respect to it. 
About the end of August 1 learned that the disease, as described by Dr Lindley, 
bad appeared in the south end of Arran, in one or two places, but not to say 
considerable extent. The shaws (for such is the name gjven here to the fbfiage 
of the potato) turned brown and black — ^I may say in a right— and the roots 
at them were partially rotten, and both they and the riiaws emitted a very dis- 
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agreeable odour. Still this was only partial, even in tbe places affected, and I 
advised the tenants to raise the dueased roots, with a -view to prevent the 
spreading of the disease. This;, however, had no preventive effect, as far as 
1 observed, as in almost all directions the same appearance was seen in particular 
places^ but very rarely over a whole field, though in patches here and there, and 
this in general among the red and white potatoes. Fully nine-tenths of the potatoes 
planted in this mland, for a number of years past, were of the sort called exyps^ 
'which came originally from Ireland. This sort, in general, long appealed 
unaffected, the s^ws retaining their green colour especially on poor muiri&h, or 
sandy soil% and as there was almost no frost at the end of the season, if there 
had been no disease, they would hare remained green mneh longer than they did. 
Towards the middid of October the shaws prematurely and suddenly became, 
first, a bright ydfiow colour, with black or dark brown spots, and then black- 
ened and rotted. When the roots were dug up, they did not seem, in general, 
much diseased, and the people carefully separated the sound from such as 
were rotten. Having occasion, in the end of October, to travel from Ayr to 
Hamilton by Loudon Hill, Strathaven, &c., I examined the potato crop on the road^ 
ddes pretty minutely, and found that the disease, along the whole district, 
was very severe. The farmers, after lifting their potatoes, had pitted them 
in the usual manner. The wealher waa thei]^ and bad been for a considerable 
time, very wefL On ezanmung several pits, I saw the potatoes in a rapid state 
of decay) in some cases half rotten, and in general covered with little groups 
of wMte or bluish points, like mouldiness. It then occurred to me that the 
potatoes were injured^ and the progress of the disease accelerated, by being closely 
covered up, and when I returned to Arran, I warned the tenants there to beware 
of coveting up their potatoes in close pits as usual, and recommended that they 
shoald be fonaed very small, and covered with rooty turf only, so that they could 
be exaoBined ftfom time to time, and the bad separated from the good. This 
plan was generally adopted here; and to it 1 ascribe the preBer\ation of a con- 
riderable portion of the crop, for in several cases where the pits had been 
covered up in the usual way with straw and earth or turf and earth, the potatoes 
were generally found, early in winter, to be much decayed. When the pits are 
covered with turf only, the air circulates pretty* freely among the potatoes, 
and ventilation is thus secured, perhaps as effectually as in any other way ; 
at the same time, if severe frost had appeared, a temporary covering of straw 
or rushes would ^ve been necessary, b^ there bring very Uttie frost here last 
winter, tins was not required. There are now here very few potatoes in astate 
fit to be used in the kitchen, for domestic purposes, except the cups. The reds, 
dons, wMteE^ &c. were much more diseased than the cups, so they were early used 
for food for cattle, pigs, &c., and those in a very bad state were sent to the staich- 
milL The cups in general, though partially diseased, with brown spots here and 
there on the surface, are yet fit for use, and great quantities of this sort have 
been sold at Glasgow, Greenock^ and on Ayrslure ooostjr ^ hi^ 
prices. 

1 believe that in every sort of soil here the potatoes have been more or less 
^seased, but much more in strong clayey or loamy lands than in sandy, muirish, 
or mossy soils. Indeed in Mine parts of the mmrs the disease has done little 
damage — and this was likewise the case there when the former disease of this 
root, (called here the dry-rot,) prevailed for a number of years, and did much 
more damage than the present disease has yet done. It is remarkable, that 
when the former disease prevailed, wh^ch it did for twelve or fifteen years;, 
more or less, the finer sorts of potatoes appeared to have, in a great measure, 
lost the power of reproduction, and it was then found that the cups would grow 
•and produce moderately when no other sort would do so. For two or tl^ee 
years before the last season, the dry-rot had mostly left us, and the better 
sorts of potatoes were again introdneed into cultivation. The cujpa, though 
rather a harsh and strong-tasted potato, improves in spring and summer, and 
bring by fior the most luirdy kind known here^ will most likely be generally 
S^botsd in Arran the misuing season. It is not very productive, but will grow 
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tolerably on poor soil and mth little manure. Tbe manures used here in g^OTr- 
ittg potatoes are ordinary stable-dung, sea- ware, and guano, — ^the latter in smadl 
quantities. The disease of the potatoes, as far as 1 have observed, has been little, 
if any, modified by any particular sort of manure. In fact it has shown itself 
under every sort of management here; but potatoes planted on strong manure, 
in large quantity, were generally most diseased. It is worthy of remark, that 
the small potatoes like pigeons’ eggs or so, do not appear to be diseased, and 
the tenants are preserving them for seed, to be planted whole. It was also 
observed, that under the former disease, those small potatoes Tvluch happened to 
be left in the ground when the rest were dug, grew well, and \(ere often, after 
they appeared above gronud, lifted and transplanted to fill vacancies in the dnhs. 

As far as known to me, no potatoes immediately laised from the hidfefs, as 
the apples are called here, were planted in Arran last season. When the former 
disease prevailed, I raised several sorts from the apple, but by the time they 
were la^e enough for raising a crop, they were just as much diseased as the 
old ones. The weather during the end of l^t summer, and in antmnn, was very 
wet, but I remarked nothing peculiar; and the foliage of the potatoes^ so far 
as I observed, received no check, though there were some frosty mornings in 
summer. In Arran a groat deal of rain falls, and I have often experienced 
much wetter and worse weather than in last season. 

The crop of potatoes last year tv as extremely fine here, and there were no 
traces of the former disease. I xinderstand, however, that in several places the 
prebeUt disease manifested itself in the crop of 1844 ; but it was ascribed to want 
of care, or other causes, and little thought of. Indeed, some say they observed 
a little of it in IS-iS. 

As the existing disease has been often accurately described, and as it presents 
no peenharities here, 1 think it unnecessary to trouble you with any description 
of mine; and the more especially, as it has been examined and reported on by 
ridlful and scientific observers. We have tried no other plan of preserving this 
root than what I have already described, and it may be notice^ that wherever 
a large mass of potatoes were put together early after lifting, such as in a house 
or slup, the progress of the disease was most rapid ; some cargoes sent to the 
Clyde in October being entirely lost 

Some fields of potatoes were left undng ker% but it is very douHfnl if this 
plan of preservation be better than putting the potatoes in very narrow pits^ and 
covering them with turf in the manner some cottages are covered before the 
thatch is put on. The tenants here will hkely, unless better ad>ised, adopt tins 
plan of making, tbe pits this season; and no doubt trials trill be made with 
powdery lime and other substances for preservation, but 1 cannot speak, from 
expecieuce, as to the probable ejOfects of such substances. 

1 may add, that the people of Anan have given the diseased potatoes fireely to 
thdr cattle and pigs, and used them themselves, after cutting off tiie diseased parts,, 
without any apparently bad effects. 


CAITHNESS-SHIRE. 

Ko. 38 . — Mt Axxxasdeb HnnuBBSox. Stemsler, 16th March 1846. 

Tins county has hitherto been exempt from that disease which has affected the 
potato to so great an extent in other parts of the couutiy. 1 am not aware that 
a single instance of it has oceuzred in Caithness; and^ oonsequentiy, no difference 
in the customary management of that valuable root been adopts in reference 
to it. Several cargoes of potatoes for seed have been exported. 

No. 39w— -Mr Jakes Gbegg. Harland, by Wick, 14th March 1846* 

There are no diseased potatoes in Caithness-shire, as far as I have heard ; and 
I beUeve there are none, as I bare been making inqmry. There was a l^ger 
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crop usual in. this county ; and it is computed that the average quantity on 
Tiftnfij in the county at present^ is about one^fourth more than Is usual at this 
period. 

Ko. 40. ^Mr Kenueth Ma.ci.sat. Bosebank, ’Wick;, March 17, 1846. 

I am very thankful to be able to say that there has not been a single instance 
of the disease showmg itself in this county (Caithness). 

The potatoes throughout this county have been this year of very good quality, 
and the crop is an anesage one in point of quantity. 

1 untestaod that some shipments of potatoes have be«i lately made from "^ck, 
the view of bdngsold for seed. 


BTJMBABTONSHIBE. 

BOk 41.— Mr J. C. CoLQUHOUK of Iioch Longdde, 14th March 1646^ 

On my small property on IiochliOUgside, I had planted last year» as usual, finom 
two to three acres of potatoes of different vaxietiei^ early and late. Of these, the 
largest proportion were planted on a gently sloping bank, in light soil. The xe- 
mainder, consisting of four Tsaneties os eaz3^ potatoes, and some late, were planted 
in tibe garden. AU grew up vigorously; and I remarked that 1 never had, 
appaientiy, so dne a crop. As &ey approached maturity, however, I observed 
that, although the stems and leaves appeared strong and healthy, the dowers were 
less luxuriant, and what are called the plums considerably smaller in size, and 
less plump and firesb-looking than usual. When 1 b^an to use the early garden 
potatoes at table, I peroei^ that, although sound and of good size, in external 
appearance, they Imd a moist hardness at the hearty which I ascribed to imperfect 
honing, and gave orders that they should be more thoroughly cooked The 
psrtvmdar state of the heart, however, still coutinamg, I began to suspect there 
was something wrong. In a very short time I perceived some dark spots outside^ 
and, on removing the skin, ol^erved that they penetrated into the inside of the 
tuber. At a subsequent period, 1 caused some of the late potatoes to be lilted, 
both from the garden and the field, and found them, in general, similarly afMii- 
ed, although some were apparently still sound Having left the coonl^ about 
Ibe beginiting of October, I soon alter received a letter intimating that the whole 
of my potatoes were infected with the disease, and that the crops of all the farmers 
and cotters in the neighbourhood were in the same situation. A few bags, how- 
ever, of those least ^cted, were picked out and sent to m^ which 1 used. Some 
of these mchfbifaed little or no external marks of disease; but 1 peroeiTed in all of 
them a slight and rather disagreeable mus^fiavour. 

In attempting to account for this disease among the potatoes, I could not ascribe 
it, in my own case, to any of those causes to wliich it has been commonly attri- 
buted. Those planted in the garden had a sprinkling of guano, akmg with the 
other v^tables; those in the fidd had nothing but commou manutisw Both were 
equally attacked by the disease, hi regard to xmusbore, X dionld say that last 
season was under &e average upon Lodh Lcmgsida The temperature, 1 conceive^ 
to have been about the average. In these respects I am not aware of any remark- 
able difference from other seasons. Considering the almost universal prevalence 
of the disease in question, in all countries and dixne^ and the absence of any 
definite special cause, 1 am disposed to view it os an epidemic, probably caused by 
some peculiar chemical or electrical state of the earth's atmosphere. My notion 
then isii that there are certain atmospheric miasmata, produced b7 causes hitherto 
unascertained, which, at particnlar times, af^ct animal or vegetable life with cer- 
tain morbid tendencies — such as cholera, typlms, murrain among cattle, the potata 
disease, &c.; and that these affections sptSid from one country to anotter, 
peadently of dimate or other differences of situation and dzcumstances. Of thu^ 
cholera, as affecting the human race, is a remarkable example. Commencing in 
tile eastern and soutiiem regions of the globe, it spread to the western and northern, 
and left almost no country untouched. Medi<^ gantiemeu who see oouvenisnt 
tke hiatosy^ qf epidr^cs, might probably ba able to many siwilBr 
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examples. The potato disease itself, 1 beUeve* bad prevailed in other conmtiies 
(America for exam^e) for some years before it vas observed in BritaixL 

1 cannot pretend to point out any cure for this distemper; no method, so £ir as 
I am aware, has succeeded, after theplants had become infected. Nor am I pre- 
pared to suggest any precantionazy measures, like other epidemics, the potato 
disease will probably wear itseilf out» or yi^ .to more genial atmospheric in- 
fluences. The great difficulty will be to procure sound potatoes for seed, azffi to 
this object^ 1 humbly apprehend, the attention of the Society, in the meantime^ 
ought to be principally directed. 

Since writing the above^ I haye leceiyed a letter &om the country, mentioning 
that some of the caJdco potatoes have kept pretty wdl, and are to be used for 
seed; and that the axe still good, and ace also to be planted. 

No. 4SL— Mr Jaises Johnstone. Glennan, Helensburgh, 1 3th Maidx 1846. 

With regard to the first query. ITp 1111 about the end of August my crop of 
potatoes, ^^ch was a yery huge one, was more beautiful in appearance, and 
larger and better in qusdity, than any 1 haye had for many years. The night 
before the day on which we first observed the shaws changed, was a smart fzi^; 
next day, the sliaws, which the day before had appeared quite fresh and green, 
were mostly fallen and decayed; and, immediately afterwards, we observed at 
table, outside parts of the potatoes darkish coloured, and of a tough consistence. 
This appearance increased every day, till the usual extreme symptoms manifested 
themselves. The stems and leaves became of a dingy ydlow, with dark brown 
i^te; the same kind of spots appearing on the tubers on difforent sides, and 
^adually meeting and deepening, till the substance of the potato, in part or in 
whole, became putcid, fermenting with a sort of froth, and emitting a very offen- 
sive odonr. 

2d. We had three varieiaes of potatoes planted; early potatoes, reds, and cups. 
The reds were affected first, the early kinds next^ and the cups last. The reds also 
were most affected, and the cups leab. AIL our potatoes have always been raised 
firom seed only. They were raised in a soil partly dry and i«artly wet, but we 
could observe no differeoce arising from that cause excq^ in quantSy ; the tubers 
being more abundant in the former than the latter. We u^ no manure b«t 
byre and stable dung. In onr immediate neighbourhood, however, rnt the Duke 
of Argyle’s estate, a large crop, manured with guano^ and which, in the b^nnfog 
of August, presented the richest, most beautifol, and most plentiful appearance 
imaginable, was earlier and more utterly destroyed than any hereabouts. 

3; We have stored our potatoes only in one way, in long narrow pits, about two 
jfeet broad, and two and a'half deep, covered with earth and sods. How far this 
mode has been snccessfnl, may he inferred from the fact, that, in less than two 
months the pits fdl in, and, on being opened, were found to contain only a mass 
of pntre&otion and fermentation. Some of our neighbouring farmers have pitted 
them along with dry lime, which mode has been partially successful; others have 
left them in the ground, the result of which is, that about one-fiftb has been saved. 

We knoAV of no means having oeen tried to prevent the extension of the taint 
from the diseased to the sound ones, further than stormg the different varieties 
apart firom eaeh other. 

2Sbb 4a.— Mr Wdllum Wallaces. Auchinoole^ 2l8t March 1846. 

Answer to Qaery 1. One of the persons I have prindpfdly applied to for inibr- 
mation is one who has be/esa a great potato-former. He was the first in thlsnei^ 
bourhood who remarked the potato crop getring affected, and 1 think I cannot do 
beitxar &an give you tl^ opinkm of a practical person, and one who has devoted 
a good deal of attenthm to the subject The person I allude to had about five 
acres of potatoes, one-half of which was planted upon a good dry sandy soil, the 
other h^f was on low ground along the side of Kelvin. One-half of the sandy 
field was set with boffe, and the other with reds. The buffs tamed out a deeidea 
j^uie; not so the reds. He commenced dig^ng the reds upon the Ist of August^ 
and managed to dispose of about an acre of them, all good, before the Ist of Sep- 
tonber, b^ore they showed any symptoms of disease. He left about a rood in the 
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ground with the intention of keeping them for seed ; lifted them at the usn^ 
time, and pitted them; hut found them rapidly decaying. Those on Kelvin side 
were very bad, and much flooded on account of the Kdivin overflowing its banks. In 
(he first part of the season he was in the habit of frequently looking at the potatoes. 
Those potatoes that were pulled away from the stem, for the purpose of inspecting 
them, and again replaced in the ground, were keeping, whilst those around were 
decaying; but from the wetness of the season, and the frequent floodings over 
them, no further attention was paid to them; but he is of opinion, from what he saw, 
that the disease was commtmicated by the stem, and regrets he did not remove 
(he stem as suggested in a paragraph which he read in the Glasgow Herald, quoted 
from a Dumfries paper. The first appearance of disease ifliowed itsdf the stem 
getting ruffied, — ^the extreme point of the blade or leaf became like a piece of half 
burnt paper, and rather of a lightish colour. 

Answer to Query 2. All varieties of potatoes have failed to a certain extent; 
but the most to be avoided are the bufls. The red potatoes that were planted by 
the individual I have sdluded to, grew on a field belonging to mellow-lying and 
of a stiff day isli nature. The same person who disposed of the above seed had 
about two acres of an adjoining field taken from me last season, which was partly 
cropi^ with potatoes. They are keeping better than any in this nei^bouraood; 
so much so, tiiat he is keeping them for seed. He was rather late in planting 
them. They were mai*ured with about 20 tons good of Glasgow ash manure, and 
4 cwts. of Pemvian gwo, per acre. The crop was not a heavy one, and the po- 
tatoes rather small in size. The ground where they grew upon is low-lying, was 
drained a couple of years ago, and had never been green-cropped before in the 
memory of man. I woald have been disposed to have attributed the above exem- 
ption from disease, to the ground never having been green-cropped,— if it was not 
t^t I Imow of a Add in this ndghbonrhood that has not been green-cropped for 
at least twenty years. The field stands high, soil dry and good, and the kind o£ 
p^toes plants were the cups. I saw them when growing, and finer-looking po- 
tatoes I should not wish to see; but the parts of the fields where they looked best 
and strongest, were the most affected. I understand the loss upon them is about a 
half. 

Answer to Queiy 3. A good deal of potatoes were sent to the mill. The rest 
were generally pitted in the usual way, only in smaller bms. Having only a few 
hofis of my own, I was more particular. I put them into a shed, had them dusted 
over with lime^ kept them under cover for smne days, so that they were conse- 
quently dxy before pitting them; hut all my precautions were unavailing, as the 
disease spread, and 1 have lost more than half of them. 


No. 44.— 3Ir HomrGOUEBT, gardener to the Dnke of NControse at Buchanan. 

I7th Harch 1846. 

My opinion is, if the £sease was produced by the diilly season of hut gpefiSt, w 
atmospheric influence, a more genial state of the air will proven in 
its cure. Bat if (he disease is from other causes^ s^bih as by long contmued culti- 
vation eaebansthogthe vital miergy of the potato, and getting into acankerous state, 
fojHng to produce healthy tubers, such would render a cure hopdess in the pre- 
sent stock. The only sure way to regenerate the potato is to get seed fix>m where 
there has been no disease, and raise a new supply of good tubers for cultivation. 

1st, It IS inquired at what period of the season the disease appeared ? It showed 
itself first on the leaf of the potato, in circnlar spots, in the beginning of August, 
in some situations later, and soon after gave the plants the appearance of prema- 
ture ripeness, and in September the tubers became partially aff^ed, wliich incieased 
very rapidly after, particularly in the cottagers’ gardens where the crop was most 
luxnriant. 

fid. It is inquired of the sorts of potato, and if differently afibeted? In this quar- 
ter the red potato is least af^ted; the potatoes grown in wet or highly cifirivated 
land wm most mjnred with the ^seas& Those grown on high poor mnirland 
least tainted. All the sorts are grown from sets, no instance here of any being 
avhSsed from seed. And with the exception of three or four farms in the west 
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S&irlingsliire, the disease is general, and ’vhete the potatoes Trere stored ia 
the nsuid quantities the disease incsreased much. It is ihnnd where the ground was 
&Tourahie for albwing them to remain in the drill ihey hare kept best. 

3d. The usual method of storing potatoes, is the common practice here, hnt to 
preserve the tubers sound, the pits should not exceed two feet on the surface, thus, 
yv and stored dry. If damp at the time of storing, dost them with lime, which 
\ will prevent the disease extendingfrom the tainted to the healthy tubers, 
cv \l may state here the circumstances of two farms bdonging to ms Grace 

2 fbet the Duke of Montrose, nearGartmoTe, where potatoes were grown upon a 
hiU, those on the south side belonging to one farm having a considerable slope to the 
sun, and on the other side of the hill a similar slope to the north, the land dry on 
both sides, and very similar in every respect — the same potatoes being used by both 
fstimers. The crop doping to the sun were aU diseased; while those to the north 
are almost free of taint. 

Prom the south, the accounts of early produce of potatoes are very discouTag:ing, 
even although no appearance of disease could be seen in the potato used for seed. 
The young tubers became very early affected; and in many places the plants 
appeared for a time healthy and luxuriant, hnt as soon as attacked by this destruc- 
tive malady, changed thdr appearance from a healthy toa sicili^y state, and became 
a failure. 

This potato disease very justly has excited much interest every where, and many 
conflicting opimons are given, hnt nothing is stated as a certain cure. Prom the 
flrst appearance of the malady 1 considered that raising a stock of potatoes from 
healthy seed to be the only sure way of getting quit of the disease. 


DUMFBIES-SHIRE. 

No. 4 $. — ^Mr Bobebt Pllzot. Hardgrave, 13 th March 1846. 

lst» The disease flrst made its appearance about the end of July, and in a very 
ibw places about the middle of August^ when it became general on all early 
so^ and univerml by the middle of September. In my opinion, ihedisease nuudU 
fested its^more in proportioa to the state of ripeness or fl>rirardness of the po- 
tato crop than ficorn the state of the weather; the general character of last summer 
with the exception of a fortn^ht in June^ which was dear sunshine and 
hot beyond all former experience for l£e season — dull hazy weather, not much run 
or actual wet, but dull dlamp weather. The geuerd appeai^ce presented by ike 
plant, when the disease was first observed, was a discoloration of the leaves^ giv- 
ing the field the appearance as if it had been frost-bitten, the leaves, in a few 
diQrs afterwards brooming, when rubbed between the fing^ like brown snuff; 
the stems next appeared fffected, becoming, instead of green, bleached and with- 
ered, and, upon eGamining their interior. In nine cases ont of ten, I found the 
heart of the stem as if eatro by insects. The flowers withered immediatdy after 
the leaf decayed, but in geneid the plums were formed before the disease showed 
itself The appearance of the tubers, after the tmnt had extended itself to them, 
was in small sjpots of a brownish colour, not much deeper than the sldn, which, 
gradually spread over the whole surface, the potato becoming, immediately after- 
wards, like ia ap^rance to an apple which has fedlen iiom a tree and become 
rotten ammg the grass. 

2d, The variety called second early, appears in this district to have almost en- 
tix^y escaped the disease; prince r^ents, cm^ I^ihian Mues^ and HighStaid 
ch!e&, appear to be much Im affected than Hig^nd early, or any of the finer 
Tiodeties of table potatoes; indeed, it may be stated as a geue^ rule, that all late 
and coarser varieties are less affected than early or finer kinds, with the excep- 
tion of the second early, which is both an early kind, and a good table potato. 

Potatoes recently raised from seed do not appear to have escaped the diseasei, or 
to have hero less subject to it than those which have been long imsedfrom sets or 
tubers. The particular condition of the soil, as regards wetness or previous culti- 
vation, or the kinds of manure used, have not prevented the disease; in fact, the 
disease first showed itself in the driest and earliest part of the fields; and in fuirow- 
diained land it generally showed itsdf first on the top and along the line of drsuns; 
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and as regards mantue, all znamxres irhicli faring the plant jSrst to matmity were 
the x^aces wliere the disease showed itself, such as stable manure; while those 
planted with anono or bones were longer in being a&cted; althon^ in tiie end wet 
hmd, manured with guano, bones, or any land of manure, all became affected. 
This obserration applies also to the different yarieties, those whioh have strong 
heallhv steins, and were Inagest in showing signs of the disease, but in the end 
became generally affected before be^ raised. 

dd. The modes employed in storing pobatoea have been various in the extreme, 
some have stored tihm in the ocdinaxy method, covering them with earth, (too 
many;) otliers put ventilators through the pits, of every form and descripticm.; 
others put in narrow pits, covering only with straw; others stored in grana- 
ries, layii^ them about a foot thick; while some stared them in pits, mixing them 
wiUi lime, dry sand, sawdust, &c. 

My experience teaches me that the worst way of preserring them is to store 
them wet, and cover them with earth; and that a good way is to diy them well 
before storing, and lay them in narrow heaps covered only with stxinr— turf or 
earth preventmg a &ee circulation of air; — or a better mods still, when it can be 
done, is laying -Stem in granaries about a foot or 18 inches deep, and tumin^tbem 
over till they were dried. When this was done, I bdieve they did xMit become worse; 
those already affected mi^t rot and decay, but the disease did not spread itsell 
1 may mentioii one fsefc whidheMne ante tmy otro dbserration—I had nearly 
100 tens stored in various ways, mostly in narrow pits, with* a coveriug of straw. 
One df the ]^, in a windy day, seemed as if the straw would blow off; when one 
of the men working at them laid a shovelful of earth here and there upon Ihe 
straw to prevent its blowing away. Upcm examining the pit about a week after, 
the potatoes briow the parts where the shovelsfnl of earth were laid appeared 
rapidly going to decay. 1 had them removed immediately, when the potatoes 
seemed muih beteer in the course of a day or two. I am convinced, from my ex- 
perience, riiat diynesB and a free drcnlation of air, the potato at tlie same time 
being covered, is indispensable in storing potatoes affected vdth this disease. I saw 
a lot of potatoes raised last week in mossy soil, haying been left all winter in 
the drill, and they seemed very fresh, and in capital condition. Some 1 had in 
moss kept well, while those on dry croft land did not keep welL 
1 trust sincerely that your efforts will be crowned with success in discovering at 
least some mode of mitigating the evil, should this disease unfortunately again 
show itedf ; and whether or n^ 1 hope that it will already have taught us this 
lesson, that we should not now dep^d upon potatoes aa the ade food of any 
portion of the people. I am strongly impressed, however, with the bdief that toe 
^hsease is conaed by atmospheric influence, and not by the ;0ant having became 
degenerated ; and I tmst that the disease will be as temporary as it has been 
sudden and uimxpected. I am strengthened in this belief 1^ the potato plant 
having been in general, through the early part of last summer, healthy and 
vigorous beyond the experience of a number of years previous; and also from 
tte disease having spread itsrif like an epldonic over a great portibn of Bweafa 
in -fee seme year, wluch are not the modm one wcsiM have experiadmuh A dteitt 
to have shown had it cri^bsseted xn*ihe patstn hirissgbeesfiDe grodoolly de- 

le eacamiuBf^ the steme in the eoriy stage of the disease, I observed at the heart 
a vast number of small black insects, so snudl as with difSculiy to he observed by 
the naked eye, and which were in a dense body in thousands, eatmg the heart 
of the stem On applying a microscope, 1 observed they had two horns Uke a black 
snail, a number of legs on each ride^ very like a wood-louse; and, npon hringuag 
them upon a piece A white paper, they leaped an inch high by three inriies 
in distance. Upon looking for them again a month after, I could not see one; hut 
the hearts were eaten out of the stems, and at a distance of about an inch and a 
half from each other were placed small black halls not larger than a pear— black on 
theoutsdei, white wx&in, tough, and they cut like a piece of orange din; and 
what 1 legged as curious, these hells were generally in pidrs, one a little lees 
than the other, as a reridue left by the maects. About a month after tlm insects 
had all gone ; upon examming iiie sterna^ they had lefb their skins a^arontly 
Mamd them, as if they had cast them, and become or some other state, 
mariher these insecte had sqy thing to do with the disease or not^ is a i^aesrion Z 
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do not feel myself competent to answer, for periiaps tetej were shnply derourmiT 
ailxeady decayed matter, as it seems a wondeniil provision of natnxe &at noiihing 
idiall go to waste, and tbat no sooner decaying matter presents itself than animala 
spring np, as it were^ in an instant, and feed upon it. I only mention the fact of 
the existence of insects, in case of the recuixence c£ the disease, it might be well 
to watch the lame these insects first make their appearance^ 1 am steong^y im- 
pre^ed with the belief that the disease was caused by some blight upon the lea^ 
which, ceasing to perform its functions, caused the potato to retain within it juices 
which, if the leaf had remained healthy, it would have emitted ; but which remain- 
ing as it were stagnant in the potato, caused it to rot and decay. I was strength- 
ened in this belief by seeing the potatoes which were lying exposed and ^een on 
one side^ did not s^er much from the disease, possibly exposure to the air giving 
them the power to emit those prejudicial juices. This, however, I fredy a£uit is 
pure conjectare, and only thrown out as a hint. 

No. 46. — Mr Alexr. Stevensost. Langholm, 2CHh March 1846. 

1st, The disease appeared in the beginning of August 1845. After very wet 
and cold weather, the stems, leaves, and fiowers withered and shrivdled. Ab the 
taint extended, the tubers became more or less affected over the whde crop. 

2d, The second early and Irish cups have m a great measure escaped the disease. 
None have been raised from the seed in this district for a long while. Wet sdls 
and rich manures have had considerable influence in generating or promoting the 
disease^ 

3d, The modes have been various, such as pitting them in the usual way, or 
dusting over with lime, or leaving them in the ground during the winter covered 
with an additional farrow of earth. Under all tiiese modes &e disease seems still 
to extend itsdf, and no absolute preventive has yet been discovered. 

Not considering mysdf a sufficiently practical agriculturist, I cannot presume to 
give an opinion relative to the operations and success of the means that ^ould 

employed for retarding or prevrating this disease; 

No. 47.— Mir Bobsost Hswixsoh* Audienbmzie, 20th Mardh 1846. 

Isi^ The disease was first observed about the middle of September, The season 
geneo^y was wet; but, at that time, was comparativdy dry. In consequence of 
two nights of severe frosi^ the leaves and stems had previously Men. TtHien the 
tubers were first observed to be tainted, they were marked with spots of a livid 
hue. 

2d, Xiast season I planted chiefi^ one variety of potatoes— the buf&. On the 
tern of Auchenhenzie, th^ were planted on a fidd which was newly brokmi up 
and dry, and were extennvely diseased. On the term of Ummbnie, they were 
planted on newly bsoken-up mossy soil, and were almost wholly free from diseeoeu 
The potatoes planted on both farms were bufb, and, in the previous season, had 
grown on the latter farm, and been kept there till seed-time. The manure used 
was wholly farm-yard dung. Neither of the fields had grown potatoes before. 

3d, Separating the sonnd from the unsound portion, drying, and keeping dry. 
However, after all the cate bestowed, the potatoes on the farm of Auchenhenzie 
have gradually become more diseased, until now, out of 150 cart loads, I have not 
mora tlum 2, and emt thte small quantity, 1 am afraid, will be unfit for seed. 

No. 48.— Mr J. L, Bitsseu^ Seoetezy to tiie Nititsdale Agriooltiiral Sooieiy. 

Mbj 1846, 

Isti I have no precise infoTmation that can he valuable in regard to this query. 
The disease appeared generally in the beginning of September, though It was ob- 
served, in some cases, as early as July. The general impression is, that the taint 
first affected the leaves and stem, and subsequently descended to the tubers. The 
disease was first observed in patches in the potato fields, blackened as if from frosk 

2d, The varieties that have been least altected, as far as I can ascertain, are the 
Jrish hlachguardsj and cips,* to these mnsi be added all the very early 
kinds* A general nde seems to hold, that the disease has made least progress; 
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where, on the one hand, the tuber attained to maturity early in the season, or, 
on the other, where the stem continued to grow yigorously till a late period. 
Of this latter kind are the deepers, which seem entirely to hare escaped the tainf^ 
as far as 1 can discover, and I hav&been careful in my inquiries, and have per- 
suns^y examined samples. This is a large round potato with deep cyes^ and 
marked with spots of scattered red. It seems to have been introdui^ into this 
district from Ayrshire, and has the character of bMng a coarse potato for tire 
tabla One genueman had several varieties of seedlings which he cultivated with 
much care; and they were all affected with the taint. The disease has prevailed in 
every soil, and no manure seems to have had an influence in warding it off Cer- 
tainly, there is an impression with many in this quarter, that mossy or muvrland 
soils have been the least favourable to the progress of the disease. 

3d, In Dum&ies-shire, potatoes are usually stored in pits in the field, or in 
some convenient comer near the farm-steading. This last season the farmer was 
anxious to store as great a quantity within doors as he had house-room for, hni^ 
necessarily, the greater part was put up in pits (more correctly heaps), covered 
with straw and earth. Considerable patches over this district were left undng, 
and allowed to remain in the ground over winter. All the means recommended in 
the public prints were tned — ^snch as ImSi chloride of Zime, venuhtiorit and careftd 
exclusion of the aimosphere^ &C. The result of the whole, I brieve, is this, that no 
man has preserved his crop better than he who carefully dried the tubers at firsts 
kepi them dxy, and frequently hand-picked them fbr the purpose cf removing the 
diseased ones In those cases where the potatoes were left undng during winter 
they are considered, where the soil was dry, to have been preser\ed as wdl as in 
any other way. 


ELGIN AND MORAY SHIRES. 

No. 49. — hlr Ar.nx. Macbuvtosh of Mackintosh. Dalvcy, Eorres, 

I4th March 1846. 

My reply will be a veiy brief one, in consequence of not having on my ground, 
or on any farm on my property, any diseased potatoes. 

In the catting for seed, planting, training, and housing, I observed the usual 
?ngnT>a and precautions, with the single exception of putting furze into each heap 
last autumn as in any previous year, and this I atteoided to in consequence of 
the unusual d^ree of humidity which I, in common with all others in this county, 
experienced. The result of such a precaution is, that I have not a single diseased 
nr unsound potato in my store. 

As to the nature ot the disease, or its premonitory symptoms, I believe it 
is out of the power of any agricultorist to say what it originates in, or what 
the auxiliaiy second cause may he. That extraordinary dampness, whilst in 
growth, may affect the tuber, I have no sort of doubt ; and to guard again^ the 
danger of loss, I would recommend diminished quantities to be put into p!t% to 
prevent decomposition arising from softness and pressore. 

1 mc^heie say, my rule Is, to dig a pit one foot deep, cover the potato-heap with 
straw, divots, and some earth, say one foot in thickness, against frost, having a 
vent in the top of the heap. Deep pitting I am decidedly against, for heating is a 
consequence, and from the absence of air, rapid -vegetation commences, whicli, of 
course, deteriorates the character of the tuber ; -whereas, in the pit I make, there 
is sufficient air passing through it to delay growth. 

In fine, I think the disease of the potato has nothing to do with the wet season 
of last year. It is one of those visitations we must experience, and which no 
power cd man can avert. 


No. 50. Mr Alsx. Bhown, Secretary to the Morayshire Farmer's Cluhk Elgin. 
14th March 184$. 

We know nothing whatever of the disease in this conniy; had a beautiful crop; 
sod have not heard a complaint of any thing having happened in the pits. 
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No. 51.P— Mr Bobebt Mitchell. Damavay, IGth Mardi 1846. 

^ answer to the first two queries, I have the satis&ction to state, that no such 
thing as the disease complained of has ever occorted under my observation, and I 
have seldom had anj failure; and when any did occur, it was chiefly when we 
were short of properly decomposed manure, and had recourse to fresh dung out 
of the fold — a pnu^ce which 1 now endeavour altogether to avoid. 

Our last crop was a full average, without one diseased potato; and. In taking 
some of them out of the pits the other day, 1 find that there is not a single taintecl 
one among them, 1 have no potatoes recently obtained irem seeds, bat for some 
time back I have every year got a change of s^ from the higher districts, which 
1 find to answer well. My method is, to plant as early as possible ; to have the 
dang put out to the field in the beginning of winter, in order that it may get 
properly decomposed, or rotten, which is done by mixing with earth, or scraping 
of roads, &e. and turning twice or thrice properly. The oftener the dung is 
turned, 1 find the potatoes thrive the better. 

1 have never used any ventilators in the pits. I jnst cover them with a qnantiiy 
of diy straw, with a slight covering of earth for some days, after which 1 have 
them properly finished with earth fot the season. 

I may mention, that, tiddng tins district generally, there has been no disease 
last year, nor have L as yet» heard of any thing wrong appearing in the pits, hat 
many people complain of their crop being below an average. 

No. 52. — ^Mr James Gedbes. Orbliston, 16th March 1846. 

1 am happy to say, that though a considerable grower of potatoes, I can ^ve yon 
no information relative to the disease, it being entirely unknown in this quarter, 
60 fiuvas 1 am aware. I may mention that onr soil and subsoil are particularly 
dry, generally speaking; and that we have less rain here than in any other part 
of ^tiand. 

Na 53^Mr Alex. Colvin. Earlsmill, filst March 1846. 

In reply, I beg to state that the disease has not» fcntunately, made its appear- 
ance in this quarter. Our last crop was abundant; and as a proof of its healtM* 
ness, I may mention that the Earl of Moray caused a large quantity of p^toes 
to be sent fhtm this and the neighbouring district for seed to his tenants in Eife 
and Perthshires. 

There have also been large shipments for the south from the different ports on 
both sides of the Moray Erith during the season; and notwithstanding the large 
exportation, the price has fallen from 60s. to about 55s. per ton, and in some in- 
stances as low as 52s. 

I consider early planting and well decomposed manure as the best preventives 
against failure in the fielA 


EDINBURGHSHIRE. 

No. — ^Mr John Dobbs, Factor to the Earl of Stair at Oxenford. 

Cranston Cottage^ ISth Mar^ 1846i. 

I am happy to say that the queries are earily answered, in as far as regai^ the 
crop of potatoes grown on farm si Oxenford. His Lordship had 

about twelve acres, consisting of caps> dons, bnfil^ hlues, and Perth reds, and 
neither of the kinds have been affected by the disease. The crop was not a heavy 
one — ^not quite 30 bolls of four cwt. per acre. I may mention that great care was 
taken to store them and in pits on the siajiuce of the ground, about three feet 
wide at the Itottom, and tapering to a point, about three feet high. They were only 
covered with straw, with a spading of earth about nine inclies deep from the 
bottom, to keep the straw secure. This jading was taken out of eaxih mde, 
cLcnk to the pit, and thus formed an open drain to carry off the water. 

TRANS. — OCTOBER 1846. 2 1 
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The potatoes that are yet unused are perfectly sound. 

There are not many potatoes grown in this neighbourhood, except for private 
use; and, generally speaking, there has been little or no disease of any conse- 
quence; indeed, I do not tliink there has been more loss than in former years. 
Any of the crops I have seen did not appear to he affected by what has been 
termed the ^ potato murrain/' which I hM observed to prevail in other quarters. 

No. 55. — Mr Alex. Tod. Easter Road, Edinburgh, 16th Marcdi 1846. 

Anaw&r to Questim 1st — Not having had any failure in my own potato crop, 
and having had little opportunity of observing the country generally, I am not 
prepared to state the exact period at which the disease manifested itself, or the 
symptoms which accompanied it. 

Answer to Qimtion — I am not aware that any variety has been generally less 
aflfected with the disease than others; fbr both among those that have been af- 
fected, and those which have not, all varieties will be found, and that even on the 
same farm. The varieties recently raised from seed have not escaped the dis- 
ease. As far as I can learn, on long and highly-cultivated fields the ^sease was 
most felt ; but I do not think that it was either promoted or lessened by any par- 
ticular kind of manure. X think much dependa on the manner of applying the 
manure to the potato eo as to psom^ a steady, healthy growth through- 
out the growing seasoq. On land that has been long under cdtivatlon, the dung 
should be put in during the winter months, that it may be properly amalgamated 
with the soil by the planting season. 

Anmer to Question Sd— The manner of storing has generally been in pits, and 
made up m in former years; but in some instances the potatoes have been covered 
mex^ with straw, and In a few others stored in ventilated pits. The last men- 
rnmed mode I consider is the best for preserving potatoes, and preventmg the 
disease (Ammunicating; and the plan I would recommend for a ventilated pit is, 
to have it in a dry airy situation, standing east and west, of a breadth commonly 
in use, and of depth not more than three or four feet; a line of the largest 
drain tiles, placed Wo inches apart, to run up the centre from end to end, and to 
be open at the ends; and if the pit is long, to have cross lines of tiles on the same 
plan; the ventilators to be placed ten or twelve feet apart, resting on the tiles, and 
sparred, except that part which rises above the pit, and which must be close 
at the sides, so that the ventilators might easily be shut when necessary. These 
means, namely, the lines of tiles, and the sparred ventilators, will supply the pit 
with regular currents of fresh mr, which will dry the potato^ and prevent fer- 
mentation. 


No. .56.— Mr James Hcnteb. Newliston Haugh, Uth March 1846. 

1st, In answer to the first question concerning the potato disease, I am sorry to 
my that I can give you no information, having paid no attention to it until we 
mgan to lift them. 2d, I find that none of the varieties have escaped the disease; 
but the common don has been for less affected than any of tlie others. 
The different soils or manures appear to have had no influence in promoting or 
zetardmg the disease; but where the crop was most bulky the disease was most 
prevalent 3d, The mode I have employed in storing the potatoes, is to put them 
into small pits, about 24 feet wide, covered with a considerable quantity of straw, 
and no earth. ' 


No. 57. — Mr Alexb. Scott. Craiglockhart, by Slateford, 16th March 1846. 


answer to these queries, I may state, that I have been a potato grow^ 
for 25 yrars, the quantity I annually grow being from 46 to 50 acr«», and conae- 
quentiy have token an interest in the various diseases which have afifected the 
^toto cn late yeara. The peculiar disease of the present season I consider to 

TO perfTO^ dz^nct from that of the curl; and I believe in general it will be found 


xqw poBwoes auectea oy curl will be found less anected bv this disease thnn others, 
TO in ocnsequence ajpriori of their b^g curled, but fto' other reasons which wiU 
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afterwards be alladed to. I however mention this, as it Is a matter to be taken Into 
oodQsideration, and guarded agains^tin the selection of seed; as parties selecting 
seed Dow^ and who have not had an opportunity of seeing them growing (which is 
the only time when curled potatoes can be detected) may be induced to purchase 
them, because of their freedom from the peculiar disease of the season. * 

The first appearance of the disease observed on my own farm was about the 
18th of September, at which time it was exceedingly trifiing, and probably would 
not have been detected, had not onr attention been directed to the subject by tte 
reports from the south. However, after a little practice, the few plants which were 
diseased were readily recognised by the premature drooptns of the leaves. The dis- 
ease continued of same limit^ character until the 3d of Octote; on which 
and on the following day, we had one of the heaviest falls of rain experienced 
during the season. 

We commenced lifting potatoes for the Edinburgh market on the Slst of Augusts 
and up to the 6th of October had not a single oomplaiDt as to their quality, ^ose 
lifted on the 2d gave x>erfect satisfaction, but owing to the quantity of rain which 
fell on the 3d and 4th we were prevented lifting until the 6th, when, of those lifted 
on that day, one third were diseased, while those that remained in the ground, 
where the crop had been previously lifted, were perfectly sound when the land was 
ploughed for wheat in the beginning of November. 

Immediately after the 4th of October, the potato fields universally presented an 
appearance of premature decay — ^not such as is occasioned by frost, whidi causes 
the leaves to turn brown, become crisp and fall off, nor such as is occasioned by 
ripening, when the leaves gradually become yellow, then brown, and fall off, — ^but 
the leaves became flaccid, hung lifelessly down, became brown, but still adhered to 
the stems. Both diseased and sound tubers were found at the same stem; and the 
disease was not confined to any particular part of the tuber, some being diseased 
at one end, and some at the other; but where diseased, they externally presented a 
a glossy leaden-coloured appearance; the epidermis in the first instance was not 
injured, but immediately beneath it the diseased part presented the same appear- 
ance as that of a bruised apple, or over ripened pear, the depth of the disease vaiy- 
ing from the eighth of an iri^ to the centre of the potato. 

The varieties 1 had in cultivation were buffs, cups, and red potatoes, a poriaon 
of which red potatoes I had grown on the farm tlie previous year, having obtained 
the seed from Shetland in spring 1844, and another portion of the same kind of 
red potatoes obtained from the same district in spring 1845- There was little or no 
difference in the extent of disease amongst the buffs, cups, and the reds, which had 
been twice planted; but the reds, the seed of which 1 had obtained from Shetland in 
1845, almost entirely escaped, and they retained their green appearance until 
lifted. They were grown in the same field with the buffs and cups, and treated in 
every respect alike. 

1 have no personal experience of potatoes recently obtained from seed; but 1 
have reason to believe that no difference has been found in respect to them. I 
am decidedly of opinion, both from my own experience^ and information obtained 
from others in various parts of the country, that no effect can be attributed to any 
particular condition of the soil as regard wetness, previous cultivation, or the 
kinds of manure used; but 1 have uniformly found that, where the circulation of 
air has been least, arising either from local situation, influence of trees, or luxuri- 
ance of stems, there tlie disease has been most severely felt; and 1 have no doubt 
that tbe jcomparative estssCpe from disease of curled potatoes, and other light crops 
deficimifriin sfaems^ may he attributed to the freer circulation of air amongst them; 
at the same time, the disease has been most emtic in its attacks, pottioas of the 
same field, apparently in every tespeeb alike, having almost wbol{f escaped^ whUe 
those around suffered severely. 

Were I to hazard an opinion as to Hs canse^ I should say it was mlasmaiac in 
itsnature, which was acceterated by the excessive moistme of the tubers; for aU 
though experiments have been made to show that sound potatoes of this year con- 
tained as much water as diseased ones, I hold that these exp^ments are not oonchi- 
sive. The experiments onght to have shown the comparative qn^tity of wato in 
this year’s potatoes, and those of former seasons. I am also &ddedly of opinion 
that the fungi are aconsequence, and not acause of the disease; and although I am 
aware that large quantities of potatoes have been lost by heating in houses and pits 
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and in this way hare lost a quantity myself, I am not aware that the disease in any* 
instance has been communicated a diseased to a sound potato. With a view 
to test this, I selected six of the most diseased ones, which I cut in two pieces, and 
haring taken an equal number of sound ones from the same pit, and treated them 
in the same manner, 1 applied the cut half of the diseased to the cut half of the 
sound ones, bound them together and kept them so for fourteen days, during which 
time the disease was not communicated from the one to the other. 

My ordinary mode of storing the crop was to put as many as I could into the 
potato house, which is 18 feet wide and 40 feet long, and laying them up to the 
depth of 7 or 8 feet; the remainder I stored in pits 5 feet wide, containing about 
12 cwt. to the lineal yard. Those in the house were generally lemored by the 
middle of December, and in this way they kept in perfect safety. This season, 
however, I limited the depth in the honse to 5 feet, and only put in as many as I 
oonceired would be removed in the course of the month. The remainder 1 put into 
pits 34 feet wide, some of which were covered in the usual manner with straw 
and e^h, packing in drain riles both below and above for ventilation. Others were 
tamed over in the pits and mixed with hot lime, and then covered with straw 
and earth, and ventilated. Another portion, after being mixed with lime, were 
covered with straw only, and a further portion ^ere allowed to remain as pitted 
from the without being mixed with lime, and covered with straw only. 

I soon found those in the house hearing with great rapidily, in consequence 
of which part of iihem were completely destroy^. All the pits covered with 
earth, however wdl ventilated, also showed a disposition to heat; the earth was 
therefore removed, and they were covered with straw only. The lime 1 found to 
do ndther good nor harm, the expense of which, and the labour of turning, may 
thmefoie be considered as so much lost. 

The mode which I fbund answer best was storing in small pita, and covering 
vCtth abraw alone^ to the depth of a foot, thatched and roped in the same manner 
as asta^ 

The result of my management was, that between the 6th of October and 1st of 
March I sent to Edinburgh 1300 bolls of good marketable potatoes, trom which I 
picked out an equal quantify of diseased ones, of which about 300 bolls were only 
fit for tile dunghilL the remainder were either sold at a low price for feeding 
cattle, or used at home for that purpose, and feeding horses; having kept 19 head 
of cattle for four months exdnsively on diseased potatoes, and fed 17 horses for 
the same time on them, boiled and mixed with a few yellow turnips. 

I may also mention, that ! had potatoes grown with 13 different kinds of special 
manures, but to none of these oodd 1 trace any effect as regards the disease— the 
disease being sdwajs most severe where the dew lay longest^ from a want of cir- 
culation of air. 


No. 58 — Mr Anprew Gibson. Dean Park, 22d March 1846. 

T began to lift early and late potatoes on the 22d July, and continued to do so 
for present sale rill the 1st September, when the field was all taken npj; and dur- 
ing riiafe period we had only 21 days without rain; the crop alt perfectly sound 
and of excellent quidiiy. 1 may mention hm, when 1 ploughed up the field to be 
sown with wheat, in December, the potatoes left in the ground at the time of lifting 
were also found to be perfectly sound and free of disease. Prom the 1st September 
to the 17th September, the weather was just what we could wish for aH kinds of 
harvest work; hut from the 17th l^ptember to the l4th October, I find, from my 
register of the weather, we had only 8 days without rain — some days a perfect 
deluge. I began to lift and store my potatoes on the 14th October; the crop was 
luxuriant, and to all appearance a heavy one, some of which grow upon a light 
and diy soil, the remainder upon a loamy day, well drained. The varieties were 
dons, buffs, and red. The dons and red, if any difference, were the least dis- 
eased; this I think might be owing to their being less luxuriant in the stems and 
leaves. I raised a quantity from the seed in 1844, to all appearance perfectly 
sound. I planted them again in 1845; hut found, when 1 lifted, th^ were more 
diseased than any that 1 had. My potatoes were all manured with the best stable- 
dung, some of which was spread on in December, the remainder put into the 
dm!' at planting. Never having any disease to fear, for 45 years &at 1 have 
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in tihe practice of raising a la^ quantiiy of potatoes, I began to store them 
in the usual way, by putting them into houses, so slight was the disease in ap- 
pearance. However, in case they might show any symptoms of decaying, I 
took the precaution to leave room in the house to tmm them over, if neces- 
sary; and after being 10 days in the houses and finding they were not likely to 
keep, I set all hands to remove them from the house, and to put them into pits; but 
before I could accomplish this, so rapid was the decay, that one-half of what 1 
had put into the house 1 was obliged to drire to the dunghill; and those put into 
pits went the same way. 1 had still nbout 10 acres to lift; all of which I put into 
pits of from 3 to 4 feet'wid^ and ventilated them with drain-tiles and straw, and 
afterwards covered them with straw and a slight covering of earth, leaving the top 
of the pits open. Out of 22 acres which 1 had to store, I did not save 20 bolls of 
sound potatoes fit for man’s use. After turning some of the diseased ones repeat* 
edly over, I could only save a veiy few, which 1 sold to starch-makers, and for 
feeding pigs, at 3s. per boll. 1 am of opinion, after the expenence I have had, 
if there is any m^e of preserving diseased potatoes, (of which 1 have great 
doubt,) it is to put them into very narrow pits a ell ventilated, and to cover Siem 
with straw or some other light substance. 

No. 69. — Mr John Girdwood. Featherhall, Corstorphine, 21st March 1846. 

1st, The disease appeared about the beginning of October. I am not aware 
that there was any peculiarity in the weather immediately preceding its appear- 
ance, if we except the general low temperature, for which the latter end of sum- 
mer, and all the autumn months, were so remArkable. A severe frost in Septem- 
ber destroyed the foliage; after which, of course, no change in the stems or leaves 
conid be noticed. I observed, in the early part of the season, a number of white 
and dried stems in the fields; and patches here and there put on that brown hue 
which is generally considered indicative of ripeness. The first appearance of dis- 
ease in the tubers was a blue livid appearance in the neighbourhood of the eyes,*’ 
on the ** rose” end of the potato; and on removing the sldn, a slight brownish-di^ 
spot presented itself, seaM in the flesh of the tubef. 

2d, The garden potatoes, such as the American earlly, and some sorts of 
kidneys, have been least afiTecied. It deserves remark, that those sorts do not 
bear flowers. 1 had ten sorts raised three years ago from seed. Th^ were quite 
as bad as any of the others. 1 had potatoes on all sorts of soil, from stiff day to 
sandy loam; some were manured on the stubble; some in the drill; some with 
well-rotted dung; others with fresh and "rank” dung; some were dressed (in 
addition to the dung) with guano, others with a variety of saline mixtures; 
some with charcoal and salts, others with gypsum; some had their fiowcia 

S lucked off, others liad not The result was the same in every case, viz. total 
estruction. 1 observed, however, that the disease was most obvious at first on 
the sites of dunghills. 

3d, The plan of storing I have found to answer best, is in narrow pits, (the naiv 
rower the better,) simply covered with straw, I am afraid, however, this would 
not be a sufficient protection in cases of severe frost. 1 found turning and picking 
injurious; indeed, the less they were handled, the better they kept. Those sim- 
ply covm^ with straw kept quite firm to a late period, although nearly all were 
taint^» They formed useful, indeed 1 may say highly nutritious, food for cattle, 
when washed to remove the sand. I do not think sprinkling with lime did any 
good. Those potatoes which were stored in houses, or pitted ” in the usual way 
witli a covering of earth, began to heat and rot witliin three days; after which, 
spreading them thin, or putting them in small pit^, had no effe^ in preventing 
them becoming a soft and putrid mass. 

1 intend, should it be necessary in another season, to try pitting in three-feet 
pits, slightly covered with straw and earth, leaving a complete row of straw- venti- 
lators along the ridge, and having an air-channel, composed of rail, nailed to small 
triangular frames, running the whole length of the pit, close to the ground, and 
communicating with the air at the sides of the pit, by means of transversely ]^ced 
drain-tiles; the mouths of which can he shut in case of severe frost 
I ought to have stated, that I believe all the mischief occurred prior to lifting; 
that t& disease, in fact, had then taken place, although the brown co'onr wa^ not 
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so de^ly marked, or ’widely spread, as afterwards it became. 1 cut a di^ased 
and a sound potato in halves and tied them together, 1 then placed them in the 
heart of a pit, but no change took place in the sound one, even after the lapse of 
months. In these circumstances, what ought to be our main endeavour, is to de- 
vise a means of preventing the putrefacidve fermentation which speedily takes 
place in the pits. On this point, the inquiries of the Bodety may have a most use- 
ful result. 

No. 60. — ^Mr JoEK Stevek. New Mill, Dalkeith, 20th R^arch 1846. 

AnsUrSr io Queiy 1st. — ^Had little or uo disease, except from wet 

Quisry 2<L — ^PUmted the common don — ^part from sets, and part in whole iK>ta- 
toes; the crop from the whole the best; the soil clay loam, undrained; manured 
with farm-yard dung only; after wheat stubble; and taken up very wet. 

Query Sd— Stored the potatoes in a large house, about one and a half to two feet 
deep; turned them over in ten days; took any spoiled ones that appeared; turned 
them agiin in about three weeks, and took away the spoiled, and did not lose 
more than three per cent Sold them all for eating at 168 per boll. Wherever 
the potatoes were in pits, tlie greatest loss was bustained; and when the pits 
were done up in the usual way, &e loss was nearly entire. 

No. 61. — ^Mr P. A. Allah. East Pilton, 27th Afarch 1846. 

I first discovered the taint amongst my potatoes about the 10th of October. We 
attributed it, at that timet to the very severe rain-hlast from the east, (to 'which my 
fi^ was particularly exposed,) on Priday tlie 3d of October. I had not for years 
so large a crop of potatoes. When the taint came on, the shaws faded very 
fSsfit. 

2d, I had huffs and dons planted, and both were alike affected; hut certainly 
some parts of the fields were worse than other paits. My crop was all manurt^ 
in the antums; and 1 gave them guano, stable manure, and pigeon dung on dif- 
ferent parts of the field, but could discover no difference in the one place from the 
other in regard to the taint. I took the tdarm, and put my potatoes in very small 
pits, and the taint got no worse after I lifted them. Then £ picked all the good 
ones out, and sent them to the market. Three-fourths of the crop were tainted, 
but tliey have been of very great use to me all winter in feeding my horses and 
cattle. The horses have used from 60 to 70 lb. each per day, which saved 
my oats, and 1 never had them in better condition. 1 had a ssde of potatoes 
this year, and some of the purchasers put them up in the usual large pits; and 
the OQEMeqiieBce was, they all rotted. One of the parties whohonght at my sale, 
lost JS123 worth by so doing. Aly servants put some of their potatoes under their 
cottage beds, where they also rotted. Any of my neighbours who put them into 
houses or large pits lost the whole of them. 

Ko. 62. — ^Mr J AXES Bbexrax. Smeaton, Dslksitb, 6tb Apdl 1&46. 

I had sixteen acres planted on dayey soil— the seed fibin the Pentlands, Ree- 
hles-shiie, Berwiekahite, and the high districts of this county. Three of the 
kinds were dons, and two buffs. With the exception of a few dormant ones here and 
there, they came through the ground in a bold and healthy plant, and continued 
so for a few weeka Cold and wet weather intervening, they all at once became 
curled; in fact, spindled up like an ill-grown thistle; and the consequence was, 
that I had a miserable crop, under 15 boils per acre. Not anticipating any disease, 
I stored them as usual, in my out houses, fully six feet deep, and have not had a 
diseased potato; and to fiiis day they are as sound as when lifted, and of fine quality. 
The stems withered, or died entirely away in the early part of September; so that 
the fidd became exactly like one in plain fallow, and to this, 1 think, may be attri- 
buted the salvation of my crop. 1 had, likewise, in the same field two acres of 

yams,” one wliite, the otlier red; the latter proved an entire failure, 5 bolls 
per acre; the fi>rmer a 40-hoII crop; and so luxuriant in the stems, that we found 
great difliculty in the ploughs operating amongst them at lifting. These, too, not- 
‘wMbs tanding the great growth of shaws, are still sound, and which fhet rather 
thofitilles whirti 1 hate said with regard to my general crop. 
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No. 63.— Mr John PiNinzu Swanston, 4th April 1846. 

Tn reference to the first queslioD, I beg leave to state, that as far as I have ob- 
the disease did not manifest itself either upon roy own farm, or* any other 
in this immediate district prior to the 3d day of October. We then experienced a 
very heavy fall of rain, rather uncommon at that season of the year. The land 
previously had rather an over-abundant supply of moisture, but it then became 
greatly overcharged, so much so, that I immediately entertained serious appie^ 
hensions for the safety of the potato crop on all retentive soils. 

Prom part of a fidd where the potatoes were raised ten days previous to the fall 
of rain referred to, no symptoms of disease were visible, and they were stored at 
the usual depth, of from seven to eight feet, at the extremity of a barn. The re- 
mainder of the field was lifted about the 20th of October, but the disease had then 
manifested itself. Every precaution was taken not only in removing this latter 
portion of the crop from tlie ground in as dry a state as possible, but in storing 
them in the potato-bam at a depth of not more than three feet, and in disposing 
of them in front of those previously lilted. Of the potatoes raised after the rain, 
nearly a fourth part was affected more or less; but on reaching those first stored* 
they appeared perfectly sound, and no apparent injmy was observable from their 
having being piled up in such bulk. 

Another fact, strikingly evindng the effect of the fiood in the beginning of Oc- 
tober, is this: — My farm-overseer, a man on whose powers of observation I can 
depend, informs me that the potatoes in his garden, and which he was using daily, 
were p^fectly sound previous to the heavy fall of rain. 

The stems after the dd of October presented an appearance as if a third or fourth 
had been blighted, and the leaves as if they had been destroyed by frost; but I 
cannot say that, upon examination, I could detect the disease existing in the tu- 
bers formed at the blighted stems to a grater extent than at the otters. Even 
previons to the rain, all the flowers had disappeared. On the evening of the 7th 
of August, there was a smart frost M'bich, in my opinion, destroyed the flowers of 
the potatoes, and to this cause I attribuce the circumstance of hardly being able 
to detect an apple upon the stems in the £dl of the past year. By examination of 
the tubers about the middle of October, 1 found, on applymg the kpife to them, 
and removing part of the skin, that symptoms of decay were observable in nearly 
a fourth part of thorn, but the disease had not by this time penetrated, generally 
speaking, beyond the eighth part of an inch. 1 can best describe the appearance 
it then had, by referring to an apple in the first stage of decay. 

In replying to query 2d, 1 shall take the different points in their order. First, 
then, ab regards the question — ^WheUier any of the varieties commonly cultivated 
have escaped the disease, or been less affected than the others? — The varieties 
commonly cultivated in this district are the don and the buff, and from my own 
observation, 1 would say, that where these have been grown under the same cir- 
cumstances, and not raised till after the 3d of October, they have suffered alike. 
1 am aware very contradictory statements have been made upon this point. I 
ki.ow myself, that upon some farms the dons are said to have suffered most, and 
ou others, the buffs ; but, upon inquiiy, I have in general seen cause to believe, 
that the nature of the land, the exppsure of the field, or the strength of the crop, 
aflbrdod a suffleient explanation of the difference. On my own farm, during the 
past scsgeti. t cultivated both dons and buffst and each seemed alike. 1 cannot 
say what might have been the case with any other variety, but from the examina- 
tion of the crops of others, where the means of judging was greater, I am indaced 
to believe that the disease has attacked ril ki^ indisoriminatdy, and that the 
differences are to be aecribed to othmr cawses. 

2d Point -^Whether potatoes recenity <^ined f^m seed have been less suhoect 
to disease than those which have been long raised from sets or tubers ?— I 
cannot here state my own experience, but I may mention that a gentl^an in 
this neighbourhood, farming his own property, had, last season, a comparative trial 
made of potatoes raised recently from the apple, others from the small excresoeDoe 
that is found at the bottom of the stem, ana others from seed purchased, but well 
selected. He had likewise the buffe, blues, and don variety, and the whole were 
planted in the same field, where tlie soil was uniform. The disease attacked them 
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all indiscrimmatelj. The produce of the apple looked better upon a superficial 
examination, bnt when boiled or cut through with a knife, the disease was found 
even deeper seated than ordinary. 

3d Point.— Whether any particular condition of the soil, as wetness, preTions 
cultivation, or tiie ^ds of manures used, appear to have had any influence in 
promoting, retarding, or preventing the disease ?— I had a portion of my potato 
break last year upon naturally dry land, and part where there was an ad- 
mixture of clay in the soil, but which, l^d been drained every fifteen feet, 
and subsoiled, and another portion upon a field that had been thoroughly 
drained, and where the potatoes had never been grown before. On some 
parts spedal manures were substituted for part of the ordinary farm-yard 
manure, but the disease existed throughout. I could not observe that the manures 
effected any ^fTerenoe, but where the land had a northern exposure, got less of the 
sun, and did not so readily benefit from drying winds, the crop was injured to a 
much greater extent than in other parts. 1 infer that the strength of the stems 
on the light land promoted the disease by proving a barrier to the necessary 
drying of the ground ; and that the excess of wetness In the day land, where the 
stems were not so luxuriant as to have an injnrious ef^t, was the means of 
aggravating the disease. Before, however, dispodng of this finery, I may state a 
fact with regard to planting, without meaning to say that any safe rule of practice 
can be founded on it. 

In the spring 1844^ I made an experiment in <ffder to ascertain whether by 
planting, when the season was pretty far advanced, any light could be thrown upon 
the various and contradictory theories advanced in regain to the failure of the 
potato crop of former seasons, for which purpose, I had a quarter of an acre planted 
so late as the 20th of June, and, in order to give the experiment a greater degree 
of interest; I divided the 0ot into twenty-seven parts, and, to twenty-six of these, 
1 applied special manures without any farm- yard dung whatever; and, to the te- 
maining section, I applied entirely the ordinary fiirtn-yard manme. The produce 
from ei^ was raised and stored separatdy, and again planted in the middle of 
June 1845» on a field most likdy, from soil, situation, and otherwise, to be liable 
to disease. I raised them, however, in the healthiest condition; and upon turn- 
ing the whole over in the pits some days since, not one unsound potato conld be 
detected. I attach no importance, as regards the escape they made, to the applica- 
tion of tile spedal manures, for those raised from the ordinary farm-yard dung 
were equally healthy as the others; neither do I consider that the late planting in 
the prmding year had much, if any, influence in produdng the'beueficifd effect 
upon the seed used this year, as 1 hsd seed foreign to the farm got last spring, 
and planted upon two acres immediately adjoining; bnt so it was, that nether in 
the case of my own seed, nor in that of the seed which 1 had planted at that ad- 
vanced period, was an unhealthy potato found, while the part of my crop which 
was planted of the same seed, at the usual season of the year, was diseased to a 
great extent. 

Upon another part of my farm, I made an experiment for a different pai|K>8& 
In the spring of 1845, farmers were greatly alarmed by observing mucli of the 
seed got finom the Highland districts covert with black spots, fiuallUaiy torm^ 
smaR-paz, the nature of whidi will be better understood by refining to the speci- 
medi I have sent. This^ appearance on the tubers annoyed us not a little, as we 
concluded that such an indication of disease was the certain precursor of what had 
happened in fermer seasons, viz., when the seed, apparentiy retaining its vegetative 
character, formed in the ground merely small potatoes upon the original sets, and 
sent for& shoots which had not sufficient vigour to rise to the surface. 1 therefore 
felt anxious to ascertain whether our fears in this respect were well founded, 
adopted the following experiment In the middle of June 1845, 1 fdanted a piece 
of gronnd witli such potatoes as had the thickest covering of these black spots, 
and, a^olning it; an equal extent with such as were from those ap- 
peaxauces. This experiment satisfied me, that the failure in fixrmer years 
had no intimate connexion with the appearance of the black spots; but 
while it did so^ another important fact was evolved, viz., that, without excep. 
tion, every set planted with the black spots, product tubers similarly affected, 
smdi^ versa. In ndther case, however, did the disease of last year appear. It 
ffMier gave evidence of the danger of trusting in seed with any visible defects 
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< The last qn&cy has reference to the modes of storing practiced, &o. As the 
alarm was genend before I commenced raising my potatoes, I natarjd ]7 toraed 
mj attention to what was most likelj to preserve so perishable a root The 
first precaution 1 had recourse to, was to have all those on the surface care- 
fully gathered and put by themselves, previous to lifting the general crop, and 
from this I antimpated a double advanta^ In the first place* I could then wait 
for dry weather, and a dry state of the ground, witboirt risk from frost ; and, 
secondly, had there been frost, which is not uncommon in the month of O^bmr, 
the evU of intermixing in the general store such potatoes as might be injured by itb 
would be avoided. 

The next step was to use slaked lime while the potatoes were emptied by the 
gatherers into Ihe carts in the field— having a person going from cart to cart, and 
giving a regular dusting as they were filled— and when emptied at the potato 
houses or pits, a little more was added. 

In former years, it was customary to store potatoes to the depth of from 8 to 
9 feet, when in houses, and, if pitted, to the quantity of from 16 to 1 8 cwt per lineal 
yard. In the past season, the depth in houses was restricted to 3 freiC and the 
quantity in pits to not more than 10 cwt per lineal yard. 

It was likewise usual in previous seasons, to have the pits immediately covered 
with earth, but this was deviated fron^ and merely a covering of straw put over 
them at first, which was taken off daily when the weather was dry and favour- 
able, and replaced at nlgbt. As the season advanced, however, the pits were entirely 
covered with earth, with one or two exceptions, with a drain tile placed every 
yard along their sides to admit the ur. Some of the pits 1 turned over at the 
lapse of a month— throwing aside such potatoes as seemed diseased, but as the 
weather became unsettled, I was compell^ to desist from this operation. 

Such is a brief account of the method I adopted for tibe preservation of last 
year’s crop, and which proved, I believed, in some respects, successful. If, how- 
ever, a similar visitation occurred, 1 would so far improve upon it^ as, in the first 
place, to avoid putting more together in the pits than 6 ewL per lineal yard. 
Secondly, I would have recourse entirely to a covering of straw, put on in such 
quantity, and with such care, as neither frost nor rain could penetrate to the 
potatoes ; and 1 have no doubt, well drawn straw, and properly roped down, would 
* efi^t the purpose. Thirdly, 1 would tfiapense entirriy with turning over the pits^ 
unless decay is proceeding very rapidly— having reason to believe that those I 
disturbed were found to he worse than those which were tmtouched. Pourthly, I 
would restrict the use of lime where much earth was brought from the fiirid with 
the potatoes, as it was quite apparent that it encouraged fermentation when em- 
ployed liberally, hut where suppUed in moderation, decided advanta^ resulted. 

No. 64,— Mr John Dickson. Saughton Mains, 27th March 1846. 

I did not observe any disease in my potatoes of this season, which were a re- 
markably fine crop, till about the middle of October, just before securing the crop, 
when the stems and leaves became withered, soon after some very wet weather; 
the tubers also, on a dose inspection, were partially discoloured. 

The variety of the potato called the Irish cups, and a small round white potato, 
which I had from Holland two years ago, were less affected by the disease than 
any of the other varieties. I found those raised from seed, two years previously* 
were quite as much affected as those of the same variely, which had been longer 
cultivated in the usual manner by cuttings. 

I did not find that either the previous cultivation of the soil, or the use of dif- 
ferent kinds of manures, bad any influence in promoting, retarding, or preventing 
the disease, although 1 used various kinds of manures. I had one small field 
planted op the 15th of March with don potatoes, which were all lifted before the 
Ist of September, and sold in Edinburgh, except about half an acre, which were 
allowed to remain in the land till about the 10th of November, when that half 
acre was found to be very much diseased, although, in afterward plougldng the 
fidld, those potatoes which had been accidentally left in the portion of the fidd 
where the potatoes were taken np in the month of Augus^ were^ without an ex- 
ception, quite sound and free from disease. The soil in this field was xemaxkably 
dxy sandy soiL 
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The mode d stodn;; which saoceeded beet with me was, laying them oh the 
anrface of the g]^ound, in pits of three feet vide, and covering with straw without 
any earth, and for the first ten days taking off the straw every good day, and 
allowing them to dry. The use of Ume seemed to me to be rather injurious than 
benefichd. 


Ko. 65.— Mr Alex. J. Maxk« Overseer to Mr Wardlaw Itamsay of Whitehill. 

April, 1846. 

First QiKTy.— Firsts At what period of the season, and after what state of the 
treathef, did the disease man^t itself?** I cannot say that I observed any 
marked dlfihrenoe in the growth of my potato crop last year, as compared with 
Imy previous year, crop was affect^ with ** curl '* from the first, though ntd: 
of the most marked character; but it continued a reasonable time in growth, and 
^oTiseqnentiy ho alarm was excited from prematnre decay. For this reason, too, I 
cannot attribute the commencement of the disease to any particular state of 
the weather. 1 must explain, however, that my crop was at the date of lifting 
very partially affected, probably not more than one in one hundred, If so mapyi; 
hence, in all likelihood, the absence, dudni growth, of any indication of the pe- 
sence of the disease. Kor can I learn that, in my ntighboarhood, any indica- 
tion of the disease was appatent, mr that it Was manifested in any way previ- 
ous to tile crop being lifted. 

Second, ** What were the general appearances presented by tbe stems, leaves, 
andfiowers, and by the tubers, when the taint had extended itself to them?'* 
From what I have already said it will be seen that, from the general appearance 
of the plant during its growth, 1 had no warning that the taint had, in any 
way, or to any extent, reached onr crop; nor till the potatoes were lifted was I aware 
of its presence. The disused tubers, however, were easily observed. The part 
affbested presented a duU appearance, and the locality of the disease was chiefly at 
the upper end of the potato. This was not universally the case, but the instances 
in which I fonnd it preponderate so much, that at the time I supposed that 
particnlar part of the potato to be the most obnoxious to tbe disease. Tbe dull 
apjiearance, however, did not affect the whole tuber, but merely the part tainted, 
and, to all appearance, the portion of the potato not affected was as sound as a 
potato in which there was no appearance of the taint A dark-colonred spot 
marked the centre of the disease, and when the tuber was cat immediately below 
the dark spot on tire surface, the taint exhibited itself, in appearance resembling a 
braised apple. This appearance, in the majority of cases, was found to run along 
the sntfhcse <£ tile potato^ imm^iately below the dull portion of the skin. In a 
few instances, traces of it were observable in the heart of the potato; but tbe rale 
seemed to be that tbe surface was first afiected. 1 am not of opinion, however, 
that the disease took its rise in the skin of the tuber; no doubt it was first inter- 
nally afiected, and the dull appearance of the skin was a mere sequence to the 
disease, and of course afforded an indication of its presence, 

Smmd Query — FirSt—** Varieties.’* I am not aware thsEt any of fhe po- 

tato has wholly escaped the disease. Iasi year 1 grew tbe dtn taifety alouet 
and df course had no means of oomporisna; bat I understand from others that the 
ftiuh red tariety was^ if not entirely exempted, at lease not so much afibeted as 
the others. And in some instances too, 1 have been told that bufis were less 
afiected than dona But in no instance have I beard of complete exemption. 

Second — “ Potatoes from seed, compared with those from cuts or sets.** 1 have 
no means of stating my own experience in answer to this, and 1 am only aware of 
one instance in which, to any extent, potatoes have been raised from seed. I 
allude to Mr Main of Dalhousie, who, about five years ago, commenced raising 
firom seed. Last year, of course, his crop of these potatoes was raised from cuts or 
sets like the others; but he informs me that, though not quite free from the diB<^ 
ease, they are much less afibeted than the exop from sets cut fh>m old tubers. 1 
do not, however, consider this single instance sufficient ground on which to atgue 
a superiority for the new over old grown potatoes. ^11 it affords encourage- 
ment to watchfulness in future; and, probably, by ebser attention to raising new 
wteties fitom seed, much good m^hb lestxlt 
Third — ** Particnlar condition of the soil— as wetness, or previous ooltivatiem’* 
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Th^ peculiarities of the disease, to connected trith this part of question second, 
is somewhat remarkable, and are probablj of such a character as to baffle obser- 
vation. Pew soils, wet or dty, light or heavy— this way cultivated, or that way 
Cultivated— can bc^t of entire exemption, but the degree in which any of them has 
been attacked is apparently so dependent upon caprice in the attacking element, 
that On this subject a compete tissue of opinions have been formed, and all result- 
ing in an inextricable mesh. One asserts that wet lands have produced the di»> 
ease to a larger extent than and another that heavy land has been wurto 
than light; a third asserts eite versa of both, and so on. These asseitors are 
in the circumstances of many others, who hazard opinions on difficult questions — 
aU are right, and all are wrong. I will not pretend to cut the Gordian knot. Our 
experience of the disease is too limited to allow of a sound judgment on this 
question. There can be no doubt that the disease has been found in every variety 
of soil, and under every variety of cultivation. The soil on which my potatoes 
were grown is a light one, with a gravelly subsoil; a neighbour’s crop was grown 
On very heavy soil, with a stiff day subsoil— the disease appeared in both, but in 
mine worse than in his. Again, on a heavy soil in the neighbourhood, the disease 
was exceedingly virulent These two last mentioned heavy soils were dry or drained, 
hut in a third undrained heavy soil, and very wet, the disease was greatly mors 
moderate than in the last mentioned heavy soil. Again, my soil had lain a consiw 
derable rime in grass, and a considerable time had intervened in cropping it with 
'potatoes — ^it was moderately affe<*ted — the first named heavy soil had l^n fre- 
quently croj^ed with potatoes, and at much less intervals of rime, and the disease 
was but very slightly apparent, much less so than in mine. These are peculiari- 
{ieS in the character of this disease not easily accounted for, and certainly afford 
nothing to lighten the difficulty of theorizing on the different kinds of land most 
subject to its ravages. Most however, with whom I have conversed oii 

the subject, agree that the disease was most powerfhl in wet and confined situ.i- 
tions. I am disposed to agree in this, but deductions from other facts would in- 
cline me to attribute the prevalence of the disease in such situations to their con- 
fyted, rather than their wet, character. Want of proper want of a free healthy 
circulation, may have mu<A promoted tlm disease; and 1 am not Bare if a sonnd^ 
theory for its existence may not he based upon this cireumstance than is sought to 
he adduced from the peculiar character of sofis, or the peculiar mode of their cul- 
tivation. 

Fourth — “ Kinds of manures,” I suspect my answer to tliis must hear much 
tlie same complexion as the last I had my potatoes planted last year with a great 
variety of manures, and in all the disease appear^. I may state, however, 
that the existence of the disease itself took all with such surprise that little 
attention was given to this subject. I did pay a slight attention to it, but found 
the disease so equally distributed, that my curiosity was not sufficiently excited, 
consequently I drew no defiuite oondusiou. Wliat degree of condasion 1 did form 
was unfavourable to the idea that manures had any infiacnce in promoting, re- 
tarding, or preventing the disease. X do not Offer this as an opinion, but a mere 
impression formed on very slight premises, and one whidi correct ohservarion 
may alter. 

Third Quen/. — ** What have been the modes employed of storing the potatoes, 
and what are the meaus which have been found most successful in preserving 
healthy tubens, and preventing the extension of the taint from the diseased to the 
sound cmss«” In my own case, 1 adopted the modes of putting the potatoes in 
very narrow pits-^usting th^,^ as they were being stored, with a compost of 
lime and sand, aad using means to allow the asoisture generated by their confine- 
ment in the pits to evaporate^ This last end I sought to obtain, first by leaving 
the pits unooveied at the top with soil for two or three weeks, and by rite intro- 
duction of numerous ** luifis/’ or flues of straw, extending aU thi depm of the pits, 
I turned the potatoes once previous to the spring, when they were again turned 
for the purpose of being picked. Of course, in the process of both turnings, the 
diseased tubers were removed, but I did not get out ca probably 50 or 60 bolls more 
than 3 bolls of diseased potatoes from both turnings. I had also about 30 bolls 
stored in a bouse, and they also were dhsted with lime and sand compost. These 
did not keep as well as the potatoes stored in the pits^ I had to turn them 
ofumor, and I always got a greats number of diseased tubers; probably out of the 
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30 bolls I would have from 4 to 5 trails, and these in a much worse state of decay 
than the others. I am not positive as to the success of the means I adopted to 
preserve the potatoes, ^ongh I am inclined to attribute some little merit to them. 
The great object aimed at was to dry the potatoes, and no doubt this object was to 
a great e^ent gained. At the turning during winter, the potatoes had a dry ap- 
pearance, and the diseased ones were found, not in masses, but scattered in many 
instances in single xratatoes throughout tto pit. Probably, had these not been 
removed, they wonld have tainted others; but I inferred from the fad^ that 
the state of dryncsss to which the pits had obtained,had afavourable effect in pre- 
veuting the spread of the disease. Hence I argued favourably for dusting the 
potatoes when pitted. The compost consisted of the proportion of one cart of 
lime oi 24- bohs, to 3 carts of sand. 

A neighbour of mine, among whose potatoes, when liftsd, the disease was by no 
means so prevalent as among mine, did not adopt this precaution. He kept all his 
potatoes in houses, turning them often during winter. His method of idlowing 
the moisture to evaporate was the same as mine — ^by means of straw flues, placed 
every three or four feet, and reaching all the depth of the potato heaps. He had 
very few diseased potatoes among his crop; probably out of 100 bolls, not 2 bolls 
affected, and these so partially, that for the most part they were used for his 
horses. In this case, while I would make due allowance for the care exercised 
in turning the potatoes, and much for the means used to allow the moisture to 
escape^ I am of opimou that the absence of the ^ taint,” to any serions extent, is 
to be accounted for as much to the fact, that &e attack was of a mild cliaracier, 
as from any good resulting from the care bestowed on the keeping of the crop. 

In other places, again, the potatoe*: intended for seed, were kept in the ground 
during winter in alternate drills furrowed np. In the spring, these potatoes were 
lifted quite sound, or rather the taint had so slightly affected them, that it almost 
amounted to an exemption. The pcnrticm of the crop lifte^ however, was nearly as 
little affected, and, therefoie, no veiy conclusive comparison can be made in refe- 
rence to this mode of keeping. There cannot be a doubt, however, that the less the 
potatoes are brought together in masses, the less is the probability of the taint 
spreading; the S'ier and cooler modes of preservation having a most decided 
advantage over every other. In any year this is true, and farmers would consult 
their interests more than they do, if this were attended to. The practice of 
keeping large masses of potatoes together, witliout adopting measures for keeping 
them dry and cool^ is most pernicious; and perhaps to this canse^ as much as to 
any other, is to be attributed the prevalence of the various diseases which of late 
years have attacked the potato crop. 

Shoifld the disease unfortunately reappear in the potato-crop of this year, 
much more care and attention can be bestowed on it, and its character more closely 
investigated. Of course it remains to he seen whether a diseased tuber will pro- 
duce a diseased crop; some doubt that it will, and I confess I am one of them. 
My reasons I need not detail — ^the result of experiment alone can determine the 
question, and no doubt it will he fairly tested. Of the cause of the disease itself 
I believe we must regard it as a mystery. I am not of those who think they can 
find the solution of the question in tlie wetness of the last season, or in a dete- 
rioration of the plant itself. My oplnkm is, that it is epidemic in its character, 
and is to he ranked witib cholera among men, and murrain among cattle. No 
doubt the state of the atmosphere may, to a certain extent, be chargeable with its 
presence, but only as the agent of its transmission to ns, not as containiner, inherent 
m the germ of its existence. As little faith have 1 in a deterioration of Ihe 
plant itself. In many cases, the strongest and healthiest shaw was the most 
affected by the taint, while, as in my own case, the crop evincing the largest 
amount of d^jed vigour, nearly escaped. The fact seems to be, that no natural 
law with which we are acquainted, is in any way chargeable with the control of 
this destructive visitant The chief lineament of its character was independence 
of action; and that action was of the most erratic description. Hence, in my 
opinion, its strong resemblance to cholera and murrain. If it seized this neigh- 
bourhood it passed over that only however to attack another,— here it attacks a 
on light land, and nearly exempts one on heavy land, and %we versa ^ — ^there 
it selms an inferior crop, and spares a good one, — while again, a most luxuriant 
crop is destroyed, and a had one exempted. Why this Tensatilily of character? 
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I can account for it in no other way than on the supposition that the disease is 
epidemic, Tliis conclusion may be the result of fancy — ^future experience will 
determine it— but 1 think I can petceiTe the family likeness so strong, that 1 
cannot resist the conviction. 

All that can now he done, is to watch carefully the progress of this year's crop, 
noting the results of our watchfulness, and adopting sudi means for securing 
healthy plants as past experience has found beneficial. Of course these are chiefiy 
to be found in healthy seed, good manure, and a careful preparation of the tubers 
to he planted. 


FIFESHIRE. 


No. 66. — ^Mr P. Hume. Fordel, 13ih March 1846. 

1st, The disease was first observed on the 25th August in the tubers that bad 
been earliest planted, (and those were by far the most affected ;) and about two 
weeks after on those which were planted, later in the spring. The disease 
appeared after along tract of sunless, cold, and wet weather, the leaves becoming 
black-spotted, and the stems having the appearance of being nearly ripe, and 
of being healthy until the seed apple was considerably enlarged. The disease on 
the tubers was most instantaneous, and every day more and more apparent. 

2d, None of the varieties planted here have entirely escaped the disease. A 
light red sort, imported from America fiive years ago, was less affected than those 
commonly in use, and the Maagelwurzel variety was still less so than it. Little or 
no difference was observable from the nature of the soil, in three fields which, 
although of different qualities, exhibited the disease in much the same degree. 
Those planted latest, about the 15th of May, wete by far the least effected. 
With well prepared farm-yard manure, and among a variety of cottagers, no 
difference could be observed, in any degree, in the disease. 

3d, We have found that whenever the potatoes were pitted in the usual w&yi by 
being closely covered with straw and earth, a total failure has taken places 
and when dried by artificial heat equally so ; where put into narrow pits, and 
only covered with straw, they were much better preserved, but we found they 
kept best in-doors, lying about two feet tMck, and regularly turned over once 
a month or five weeks, and all the diseased ones picked out. 

The above is a plain statement of what has come under my own observation, 
as requested by the Highland and Agricultural Society. Allow me further to 
state, that I recollect well of 1816 and 1817, when we had cold sunless sum- 
mers, and yet had very good crops of potatoes, although in one of these years 
the crop was nearly lost by a premature frost. That the vegetative power of 
the potato has been failing by degrees for the last 15 years, l^s been most ap- 
parent to every one here, and it is believed that the eatrem hj sunless*, wet, and 
cold summer of last season has greatly accelerated that tendency. 

No. 67. — Mr Davin Dow. Eeinboath, 14th March 1846. 

1 had about 10 acres planted last year ; at lifting time in October there were 
about one-third of the crop diseased, but where the ground was a little in- 
clined to moss, it was freer of disease than on the other parts of the field which 
was a loam on a clay subsoil. 1 lifted every alternate 'drill, and covered the 
remainder with a strong farrow from each side of the drill, where they are, 
keeping very well, and lam inclined to think that those of them which are per- 
fectly sound will be as safe to plant as any 1 can purchase. My loss was chiefly 
in buffs with a small part of reds, but none of them were free of disease. 

1st, 1 may state, that in this district there was a strong hoar-frost in the early 
part of September, which blackened the shaws very much, and which I have 
no doubt injured the crop, although 1 did not observe the disease in the potato 
tUl some time after. 
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2d, The Irl^ cup potato has been less diseased in this quarter than others. 
The ^eater part of my potatoes were manured with farm-yard dung, but a 
small part with house ashes, and both were alike diseased. 

3d, My mode of storing the potatoes was putting them in small pits with a 
good thickness of straw for corering, (but no earth,} and pieking and turning 
them over two or three times, by which means 1 have lost comparatively few. 
1 observe that those in this district who covered them with earth, have in many 
cases lost the whole crop. 

I may mention that in 1842 I bad a part of my potato crop, about three or 
four acres, that seemed to be afifected with the same disease, and which I attri- 
buted to late planting, or rather cold land. I planted abont the middle of May, 
and lifted abont the end of October, when the potatoes looked quite well, but 
became diseased in the pits, and this has deterred me from covering potato pits 
with earth ever since. 


No. 68. — Mr James Knan. Middlebank, Dnmfermline, 18th March 1846. 

1st, My potatoes were planted about the 20th April on thorooghly drained 
land, the soil deep loam, well adapted for potatoes, and in good condition ; the 
kind^ planted were red, bufE^ and droppers. 1 was not pleased with the seed of 
mther sort, as all had evident appearance of disease. There were many blanks 
in the field, but the plants that came up were vigorous, and continued healthy till 
about the middle of August, when the shaws began suddenly to fail, as if the 
potatoes had been fully ripe, at which time I began to lift a few, and then no ap- 
pearance of disease oonid be seen, but in ten days strong indications of some 
thing nnnsnal was apparent, and increased till the whole were lifted, about the 
end of October. At that time I considered that fully one-third of the crop 
were affected ; however, the actnal loss has not been above 5 per cent. What 
were not fit for food for man 1 used In feeding cattle. 

2d, Abont the middle of August, when I b^gan to try the potatoes, the reds 
appeared to be less affected than the other varieties, but they gradually became 
as bad as the other kinds. I have not been able to discover any thing particular 
in the state of the Und, manure, or previous cultivation, which could have had 
any influence in promoting or retarding the disease. 

The usnal mode of storing potatoes, has been in close houses and pits. In 
both cases large masses were put together, those in houses generally covered 
with straw, in {dts with straw and a heavy covering of eartb— whereby air and 
ventilation were completely excluded. The bad effects of both these modes of 
storing have been felt for years; very freqwntly the seed did not vegetate regu- 
larly, failures often occurred, and many plants that did come up, were weak and 
sickly, and did not produce a crop worth cultivating. Those failures I have 
attributed in a great measure to the potatoes being heated in the stoves, where- 
by their germinating power was efther d^royed or meterially warirmed. This 
year 1 stored part of my potatoes in an open bam, tiiinly BpnaA on the floor, 
without any covering, «nd they kept pretty well, but not nearly so well as those 
in narrow pits, with no cover but straw. In neither case could 1 discover that the 
disease had been communicated to those previously sound. I did not turn any 
of my potatoes, nor did 1 use any means for absorbing the moisture ; indeed^ 
these expedients were not required, as the potatoes were taken up in fine 
weather, and were quite dry. 

I may add that I have a strong impression, that this disease in potatoes haa 
existed, and been known in different parts of the country for years. 

No. 6fi.— Messrs William Youno & Co. Orange Distillery, Burntisland, 
March 20, 1846. 

1st, The disease first made its appearance from the 14th to 26fih September, 
1^ the shaws or stalks and leaves becoming snddenly and prematurely blighted, 
and shertly afterwards the potatoes began to show disease| by having brown 
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^ts on the tabor^ which gradually enlarged until they were a mans of decayed 
matter — ^particulaily after bein^ pitted. 

2d, The variety called bufifs was most affected, the reds 'were less so, the 
white yam kind less than either, and the early kinds almost free of disease. We 
had most of the disease where the land was richest and in the highest state of 
cultivation. 

3d, We pitted most of our potatoes. Those that were slightly covered and 
frequently turned oier and exposed to the air, kept better than those well 
covered and excluded from the air. We think hot lime acted benedcially by 
absorbing the moisture. 

No. 70. — Colonel J. F. Bbigos of Strathairly. Largo, 21st March 1846. 

In the first place, the partial failures of the potato crop for some years past 
have not been uncommon, and have manifested themselves by the seed rotting 
in the ground, in consequence, it is supposed, of the dry and hot weather during 
which it was committed to the soil, and from incautious planting after the ma- 
nure had bun for some time exposed to the action of the sun and air, previously 
to closing the drills. In most cases, when the seed was planted on ^ell decom- 
posed manure, in newly opened drills, which were immediately closed so as to 
retain the moisture, the plants grew vigorously, and arrived at full maturity. 

The premse period at which the disease, which so secretly and so generally 
destroyed the potato crops, commenced in this vicinity, I cannot now remember ; 
but one thing is certain, that indications were apparent some time before the 
commencement of harvest, and immediately after a heavy gale of wind and fall 
of rain, succeeded by sultry weather ; at which time, the leaves assumed a brown, 
rusty appearance on the lower side, and the stems began to go off” gradually, 
hut prematurely. Shortly after, it was rumoured that all was not right with the 
crop ; on inspection I found mine affected in a small degree, but slightly when 
compared with some of the fields in the neighbourhood. The variety the least 
affected by the disease was the American early, which has kept, up to the pre- 
sent time, with very little loss; the blue dons and bnffs having been apout 
equally affected, these being the only varieties I cultivate, with the exception of 
the very early garden kinds, which had no appearance of disease about them 
when used — these are, the ash leaf, Taylor's forty-fold, and one or two other 
kinds (names unknown to me.) 

I have not been in the halfit of raising potatoes from seed, therefore can give 
no information on that point. 

On imperfectly drained strong loams, the disease has been the most active and 
destructive in its ravages ; on dry light soils, it has here made little or no ap- 
pearance. 

As I use almost exclusively cattle-yard manure, I cannot say what sorts may 
be, the best to prevent disease, or, more properly speaking, the least likely to 
encourage it ; but this I know, that where guano*was used by way of experiment, 
in rather a dampish soil, the potatoes were almost entirely destroyed. 

The potatoes on my farms were stored in pits as usual, but more than ordinary 
care waa taken to establish a thorough ventilation, by means of chimneys formed 
with drajn tiles alot^ the top of the pits, at the distance of three yards from 
each other, common tOes being placed over the tops of the chimneys to prevent 
rain getting in ; and, by cutting holes in the sides qf the pit^ near the bottom, 
% foot square, and at the distance of tyro yards from each other, by means of 
which a thorough draught pf sir was pudntldned throvghont the pit By ob- 
serving such precautions, it is our opinion that such of the tubers as were pitted 
in a healthy state have suffered no deterioration since. In conclusion, taking 
into account what have been consumed by the feeding of cattle, I do not believe 
I have lost in all above 3 or 4 boUs out of 160 or 180 originally pitted. 1 have 
StiU abont two acres of potatoes not Ufted ; and so far as X have ascertained, these 
are still safe. It is consistent with my knowledge, (though derived from informa- 
tim received from ^ small tenant’&rmer in the nelghbonrhood,) that when blue 
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dons and white dons were planted in the same field, the soil being pretty equal 
throughout-planted in the same day, with the same quality of manure, and 
ftimitfly eultivadon — the blue dons almost all failed, while the white dons were 
entirely free from disease. 

No. 71- — ^Mr Robbut Ru^sclt., Secretary to the Trafalgar Agricultural Society. 

XilwMss, by Anchtermnehty, 25th March 1846. 

The ^ease, in tins ^strict, was little thought of, nntfi about the middle of 
October, when the farmers had begun to store. The weather during the first 
part of that month was very wet and cloudy, and very little of the crop was bar- 
vested until the 20th, when the weather cleared up. So far as 1 am aware, the 
effects of the disease were never noticed on the leaves and stems, probably 
because it was altogether unexpected and unsought for, and more especially as 
the temperature was near the freezing point for some nights in ^ptember, 
which naturally affected the leaves, and gave them a diseased appearance. At 
the time of storing, the disease mamfested itself in the tubers by the rusty gan- 
grene, very general on all lands where the potatoes were a full crop, and 
always was worse where they had been stimolated by a greater quantity of 
manure. The more mealy the condition of the tubejr, the more seriously were 
they affected. The ^sease is now very general where it was hardly observed at 
the time the potatoes were stored. Storing in narrow pit^ lightly covered, 
and in dry condition, seem to have retarded, to a certain extent, the progress of 
the disease ; while those which were put in larger quantities, and in a wet state, 
underwent the putrefactive process much more rapidly. The only variety of 
potato winch has been little affected is that which goes nnder the provincial 
name of " catholics,*’ (a coarse lumpy potato,) and some of the common early 
potatoes winch were planted in the gardens, and Hored early in the season ; the 
buff, bine;, and red varieties bring ril bad. At certain higher elevations, the pota< 
toes seem to have escaped ; we could not, however, define the limits. Certain 
natural depressions in the district have also escaped, we think from a special 
cause, which has been erroneously assigned as the one for the general prevadence 
of the peculiar malady, viz. a low temperature. There are some frrms m 
Stratheden, from ihrir basin-shaped surface and wet mossy subsoil, that are very 
subject to hoar, frost early in the season. Part of my own farm is in this condi- 
tion, and it is a striking fact, that all the potatoes in the immediate locaUty 
which had the leaves struck down by hoar-frost on the 13th September, are at 
tins moment sound and free from taint. 1 may mention the particulars in my 
own case, in corroboration of the above. I planted 14 acres of potatoes on part 
of a field where the soil was a mossy loam — ^the varieties were blue, red, buff, 
catholics, and American early. By the 1st September they bad the appearance 
of being a full crop, but on the 13th September there was a sharp hoar-frost in 
the mormng, and in consequence of which the leaves were aU blaokieQed^ ttud in 
in a day or two they were mstling with the wmd. The bine and buff ^weties 
Were a good larop, and nearly matured; the other varieties were not at all 
ripened. Up to the present tWe 1 have been unable to detect any symptoms 
oftthe rot in any one of the varieties, although they were severely treat^ by 
being Hooded with water daring the storm of rain on the 3d and 4ih October. 
They were dry-stored in narrow pits about the 20th October, and are still in fine 
condition. Another part of the same field, a little more elevated, which was 
likewise in potatoes, and similarly treated to the other part of the field, gave a 
good exemplification of the influence of certain circumstances on the fate of the 
crop. The soil was a sandy loam, and dry to a fault; the foliage was unaffect^ 
with the hoar-frost of 13th September, with the exception of a few spots, and 
suffered more on the 20th and 24th of the month, when we had stall a lower 
temperatnre through the night. The rusty appearance was observed amongst 
the blue, red, and buff varieties by November, W not to any extent ; the catho- 
lics^ bring free, and are so stalL The only potatoes on this part of the field 
'Meh were much aIBKited were a few whi(^ had been set aside when planted. 
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for seed, of the buff Tariety, and they were of the same stock as those planted on 
the mossy ground. The only cause which could be assigned for the condition of 
this portion was the (urcums^ce of their being plant^ under the shade of a 
^ge beech tree^ winch had prevented free radiation^ and the consequent lower- 
ing of the temperature to that degree so as to affect the haulm of the sterns^ and 
they were the only ffreen stems in the field when the whole were taken up. 

From the above mets^ and some others which have been rdated to me^ I am 
of opinion that it is highly probable the potatoes in Scotland would have in a 
great measure escaped the dreadful calamity last season had they been stored a 
month or m weeks sooner than they were. 1 trust that the above facts 
which I have furnished to you wiU not be unserviceable in your investigations 
into this obscure phenomenon in vegetable physiology. 

Ko. 72. — SiB Balph Ahsxbuthsb, Bart, of Bidcaskie. April 1^ 1846. 

The disease has been very prevalent in this neighbourhood, attacking all the 
various kinds of potatoes usually grown on a farm: A remarkable exception how- 
ever, was observed in the spemes called here the American early. One of my 
own tenants raised a large quantity, not one of which exhibited the least symptom 
of disease ; and having learnt from other quarters that the same thing had been 
observed, I naturally became anxious to try them as seed, and, as a great favour^ 
obtained one boll for this purpose. 

They were put into the ground on the 19th March, partly cut and partly 
whole, the cut being dried with a little lime, and all being to every appearance 
perfectly sound. 

They were examined a few days ago, when it was found that the cut sets were 
all to a greater or less extent in a state of decay exhibiting the usual symptoms 
of the disease, while the whole sets were quite sound and germinating. The tenant 
from whom they were obtained had only planted a few in his garden, which, on 
being exainined,showed exactly the same result. 

In the same field I had planted a few huf&, all uncut, being selected from a 
crop grown by myself when the disease had partially riiown itsSlf, and which are, 
as yet, perfectly sound, and growing. 

On making these fiicts known in the nrighbourhood, other parties who had 
put in their seed, have had it examined, and the result has been the same, the cut 
sets much diseased and the whole perfectly sound. 

I think it of considerable importance that these facts, with the obvious 
inference in favour of planting whole potatoes, should be i^e public with as 
little delay as postible. In reference to the printed rircular from the Society, I 
would remark, in answer to the 2d gwry, that of my potato crop of last year, 
which contisted of blue and white dons and bu&, the latter have Imen by fax the 
least affected by the disease, and that generally I have remarked that the potatoes 
of all kinds which have remained sound, have been far better than the average 
of the crop of former years, as if it were only the very best that were able to 
struggle successively against the disease. 

With regard to storing, I have tried three different plans — a certain quantity 
I placed in a dry airy loft, spreading them about nine inches thick, others I put 
into a potato4iou&e, in a mass of three or four feet thick, and the remainder in 
long narrow pits, ventilated by means of common draining tiles running longi- 
tu&ally, wi& air vents every few feet. I found the last mentioned keep &e 
best, those in the house next b^t, and those in the loft the worst, while 1 expected 
totally different results. 


HADDINGTONSHIRE. 

No Mr Jauss Bbuce. Waughton, Prestonkirk, March 17, 1846. 

1st, At what period of the season did the disease manifcbt itself? Ans. — about 
the middle of September. 

TXUN». — OCTOBER 1846. 2 E 
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2d, And after what state of thowoatlior? Ans-^AftcrmuehrsAn^accompamoa 
by a very low temperature. Thermometer rarely abovo 56® Pah, 

3d^ What were the general appearances proaented by the stomSg leaves^ dte, ? 
Answ — ^As if they had been subjected to the influence of sovore frost. 

4tb, Whether any of the varieties have escaped, or been less afleeted than the 
others I Ans.-— None have escaped, though the Irish cups have snflered in a 
much less degree than any of the others. 

5tb, Wheter potatoes recently obtained from seeds &c. ? Ans — ^Nonc so 
propagated. 

Gth^ Whether any partioular condition of the soil, as wetness, previous cul(i\>a- 
tlon, or the kinds of manure used, appear to have had any influence in promoting, 
retarding, or preventing the disease 2 Ans. — They were planted both on wet, and 
naturally dry soil, but suffered equally, with the exception of a small spot vei*y 
mossy, which escaped comparatively free. No kind of manures seemed to have 
any effect. About flve acres of them had been planted after tare^ which bad been 
top-dressed with one ctvt. of nitrate of soda to the acre, in spring 1844; the same 
land was dunged in the autumn, and planted with potatoes in 1846, and was 9gm 
top-dressed with one cwt. of sulphate of magneria and one cwt. of sulphtite of soda 
to tho acre, but the effects were equally bad with those that had reemved no 
saline preparation. 

7th, What have been the modes employed in storing, &c. 2 Ana — Different 
methods have been tried, but the most successful is to lay them up in long narrow 
pits, running north and sonth, froely exposed to tho west winds — and covered 
with straw alone, and no more of that than simply to presen c them from the 
effects of frost and ra!n-.-tbe great matter seeming to he to get them dry, and 
heap them so. 


No. 74.— Mr Andrew Howden. Lawhead, May 1846. 

J^irst Qufijy — ITpon a fidd of fourteen acres of potatoes, the disease manifested 
itself about the first of October, soon after we had experienced a severe storm 
of wind and rain for two days, and irost, with ice, on the third morning. The 
stems and leaves of the potatoes suddenly wither^ ; and in the tubc]^ under 
Ihe shin, black spots, indicarive of corruption, were now seen. 

Second Qirery.— In answer to this, the Ooimanght oups were but little affected. 
A great part of the produce I have said, and at tliis rime find them good for 
^ tR^ .Svecy other variety was much diseased, notwithstandiag which, 
they have been unde available in fattening cattle along with turnips. The soil 
of the field which produced the crop is very dry and loamy. The manure, farm- 
yard dung, twelve double-horse cart-loads per acre ploitghcd in after harvest, and 
the like quantity pnt in the drills when the sets were planted. 

Tkurd Query.— The mode which 1 employed in storing rite potatoes, was, lotting 
them in narrow pita, to which they were carried ficom the field 
a qusaritr of eakuned earth ridSod upon eve^huihri as it was esiptied into 
the pfiv 'witih a view to prevent the extension of the disease. The pits wero 
thatSaed neatly with straw, upon winch, after aibrtnight, upon one of the pits, 
(luckily the largest,) a thin covering of earth was placed, and upon tho other, a 
thick coating of earth— both being ventilated. It tamed out that the potatoes 
upon which a thick coat of earth was placed, were nearly lost ; whereas, those 
lightly covered conrinued to be nscfiil as food for cattle. Several of my 
neighbours did not lift their potatoes* but covered riiem in the drills with the 
plough, and recently, upon lifting them, find that the disease has not increased, but 
that half the crop is still sound. 

In conclusion, 1 apprehend that much may he gained by raising more varieties 
from seed— selecting the best. And I humbly suggest that great attention should 
be paid to the condition of the land, when potatoes cut in tho ordinary way are put 
into it ; as when the land is very dry, it extracts from the set that sap whidi 
^ves life to the young plant, and wlu<di in very wet soil becomes inert— causing 
the seed to perish.^ A few years ago, seed potatoes ftom the hdUb were considered 
to be more productive if plantod a second year, but recently; in mimy mstoncesy they 
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have failed the second year. Aci^ upon the system of catting in antomn the 
potatoes wliich are intended for seed^ I learn that some of onr most correct exporl* 
luenters have had no sneoess In it. 

1 resolve hereafter to go to a late cUmate for my seed potatoes, select what 
are little sprouted, cat Siem, and keep them in small heaps for a month before 
planting. 


INVEENESS-SHIKE. 

No. 75.— Mr Alex. Macxinnok, Eactor to Lord Macdonald. Corry, Skye. 

In the month of March, after much wet, though mild weather, tho tubers ap- 
peared perfectly sound at the time of raising them, and no disease was suspected 
until the pits were opened. No variety has escaped. I have never used sets raised 
from seedl 

Every potato grown on my farm has been lost, except those cultivated with 
sea- weed in lazy beds, which have entirely escaped. I have discovered none, 
though I have stored them both in-doors and outside— the latter in thatched pits, 
as well as in ones merely covered with earth. 

No. 76.— Mr Alex. Sibipson of Teawig. Beauly, l7th April 1846. 

I have to stato, that having entered my farm only at Whitsunday last, I can 
give no practical information in regard to culture. 

In regard to preservation, 1 would notice a plan which I adopted for tho storing 
of those purchased by me for the year’s consumption. 

Having put them into pits' of the ordinary size, I placed a layer of brushwood 
(pruning of hedges and young trees), of 4 to 6 inches tliick, immediately upon tho 
potatoes- Over this, 1 laid the usual covering of straw, and completed 'by a thick 
coat of earth, with ventilating holes kept open by plugs of straw. There was 
thus a comparativoly free access of air to every part of the surface of the potato 
heap. 

They were stored in rather a damp state on the doth October, and not opened 
nor examined until the 7th of March, when they wore found In excellent condition, 
quite sound and fresh, and very little sprouted. My servants bad stctfed thdr 
winter stock of precisely similar quality, without the brushwood between the 
potatoes and the straw, and, on opening their pits, thediilbrcnce in their condition, 
compared with mine, was very striking. Theirs were much moulded and very 
sofi 4 though not actually diseased nor decayed. Had a tendency to disease existed, 
1 could have no doubt that the difference in the mode of storing would have inudi 
acedera^ the destruction of my servants’ stock. 

The above appears such a very simple mensuro of precaution, that 1 should not 
have ventured to bring it under the notice of the Society, were it not for its com- 
plete success in my small (but very fair) trial, and for my observing no record of 
such a plan liaviug been adopted, or any suggestion for its adoption. 


KINCAEDINESIIIEE. 

No. 77.-^Gftpladn Bobs&t BA.BaL4.Y ALLiUbTOn of XJiy. 14thi UMh 1840. 

Happily, this counly, Kincardine, has hoeh almost entirely exempt fiUm etueh a 
calamity, and in this immediate nolghboutbootf the potatoes wesre even of finer 
quaiiiy. I have made particular Inquiry amongst the fMsers of titis ocrnnHy, fmd 
find there is nothing to complain of; and such, i understand to be the case with all 
the northern counties. When the pits are opened at this season of the year, a pro- 
portion of rotten potatoes always have been, and always will be found. Nothing, 
therefore, connected with the disease has come under my observation. As rcaards 
mybelf personally, 1 plant only a limited quantity of potatoes, all of which are 
excellent. 
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No. 78.-->Hr Bobert WiJLEEB. Poriileithen Mains, 25ili March 1846. 

Ist, T not obserye anj appearance in the stems or leaves until a week bo- 
foie the 7 were dug, when I observed the stems to fsdl veiy rapidly, and get ripe 
all at once. Not ki^wing the cause, 1 thought nothing of it until I began to take 
them up, which was on the 24th of October, when I found that the whole were 
af^ted with disease, except two bolls planting, of which 1 purchased tlie seed 
from mossy ground. 

2d, Thelong blues were most affected before lifting, and have kept worst dur- 
ing winter; but the seed purchased from mossy ground was not in the least 
aS^ted, and have kept perfectly sound up to this date. Those spoiled were planted 
with my own seed, which 1 had used for four years without changing; theywere 
all of the long and round blues; the land was very dry, and in the best possible 
order; the manure was a mixture of horse dung and short dung from to'wns, put 
up in a hill, and properly mixed two months before being put into the drills. Tlio 
potatoes were planted on the 23d of April, and were a heavy crop, and of good 
qualiiy; some later ones, and of bad qnahty, were not affected; the average of 
rotten ones, when taken up, was about one-fburth; the soE was a brown Eght loam, 
diy and early. 

I never had a fiulure of potatoes before; but I must state that my practice 
in dunging thmn previous to last year was quite different. 1 always pnt the dung 
on the land in the month of December previous to planting, and whether or not 
that would make any difference 1 cannot pretend to say; but this I know, for the 
last twenty years I have had no faUure nor spoEed potatoes in the groimd, nor 
inthepits. 

3d, After taking up aE my potatoes from the ground, and dividing the good 
from the spoEed, I pnt them in pits as usual, 5 feet broa4 and ffom 12 to 20 feet 
long, covered with turf and a little earth, with straw flues in the top, and in the 
mlddto of December I opened the whole of them, and found the disease going on 
very rapidly, except in the produce of the seed I had purchased from mossy 
ground. 1 pitted those again, which were not spoiled, tor the winter, with straw 
flues on ilie top of the pits at 4 feet apart The spoiled pits 1 picked all over, and 
put the best into one pit^ the second best into another, and the spoUed wero given 
to the pigs. At the same time, 1 applied slaked lime mixed with a little earth, 
at the rate of three shovelfuls of lime to one of earth, properly mixed and riddled, 
on each layer of potatoes put in the pit; and at the rate of 20 hobs of iiota- 
toea and 1 hoE of lime-shells in another pt of the same potatoes. I put a quan- 
tify of salt on each layer of potatoes, covered them both with turf as b^ore , 
suSfldent to pievept fewt, with straw flues. I put one pit beside thorn of the 
best sort, those with the salt and lime being more unsound. On the 22d of 
March I had the whole of my pits opened, and found them in the state under 
mentioned : — 

Isl^ Those from bought seed, and which got nothing to preserve them, were in 
the best possible condition. 

2(1, Those with lime were equally sound and much grouted, about au inch 
and a half growth being upon each potato, and although a little diseased when 
pitted, appear now perfectly healtiiy. I had some of them cooked, and found 
them fully as good in flavour and drjness as they were before they were limed. 

3d, The salted were nearly all gone, except a few below the straw flue, which 
appeared quite sound, with the exception o£ a few rotten ones mixed through 
the heap. 

^ 4th, The pit that had nothing done to it but picking, and which was the least 
diseased, was all rotten except one out of fifty. I may remark, that the pits were 
jdaoed with the ends east and west; those on the north side of the pits were in gcue- 
lal mucfli less damaged than those on the south. 

It appears perfe^y dear, in my case, that lime is a sure preventive or cure 
for sBghtiy diseased potatoes, and I am also ^uite certain that a change of seed 
from a different soil, or I might say more particularly, from moss to loamy or (day 
soils^ would be of advantage 1 have never seen this disease in potatoes before, al- 
though T have often seen failures here and there every year, wliic^ appeared to be 
from, bad seed, or from the dung in the land being too dry when pitted; but in 
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tlie case of my potatoes last year, they brairded veiy early, and qrew most luxuri- 
antly; in facl^ the crop was ^mired by every ono who saw it. The faUure in this 
part of the country does not appear to be to great extent^ but is to be found here 
and there all over the county. 

Ufa 79.— IiOBD Abbuthnot. Canterland, March 1846. 

The disease which so extensively affected the potato crop of last year, probably 
appears among the potatoes more or less every year; and the cause of damag^ 
potatoes has been hitherto attributed to frosty or to their having become heated- 
after being stored, from an excess of moisture. 

The appearance of &e crop here, and in this district, while growing, as wdil as 
Vhen being taJren up last year, would not have led to any particular observation, 
had it not been that the reported extensive failure of the crop to the southwaid 
attracted atfcenrion ; but on examination it was found, when they were in the course 
of being tohen up, that a few of them had the coloured blotches and the indications 
of the disease as described, where it had made a serious impression; only here the 
diseased potatoes were very few, and were considered by the people working among 
them as not in a greater proportion than xnight have been seen in most years 
without occasioning any particular remarlr, except that tiiere were a few spoiled 
or frosted potatoes; and in storing the crop it was not thought necessary to pick 
the bad ones firom the stock till they should be required to be screened for market^ 
or taken np for home nse. 

Potatoes are generally stored in this neighbourhood by depositing them in 
longitudinal heaps, called pits, alongaridge of afield, and covering them with some 
straw upon whi(& a good deal of earth is thrown up, and beat down to defend the 
potatoes from firost and rain; and from what has happened here in the two last 
seasons there would appear to he an evident advant^ in covering the potatoes 
slightly, at any rate at first when taken np and deposited in the pits; and perhaps 
they ought to be less loaded with earth than they generally are, which may he 
inferred from the following circumstances 

The potatoes here, crop 1844, were taken up» one half before the other, at an in- 
terval of about a fortnight. Those first taken up were f^wed to remain with a 
slight covering of straw and earth till the other half were taken np^ when the 
whole were completriy covered with earth in the usual manner, and small openings 
were made in the top of the pits, filled with straw wii^s, to aUow any heated air 
to escape which might he generated among the potatoes. In the course of next 
spring the pits were observed to be sinking in some places, and when the potatoes 
at those places were examined it was found they were in a pntrid state, but except 
these particular clusters the potatoes were well kept, andtiie damage was supposed 
to have possibly arisen from rain getting into the pits by the apertures in the 
top, from which the straw plugs had not been early removed. It was noticed, 
however, that the potatoes were less afibetedin this way which had been first taken 
up, and had been allowed to remain a fortnight with only a slight covering over 
them. 

Again the potatoes of crop 1845 were all taken up at the same time, but they 
were stored in two divisions. One of them was intended to be sold early, and, on 
that account^ got a lighter covering than ordinoiy, and no eligible market hav- 
ing offimad tbr them tiUl Febmaiy, it was then seen that there were a few rotten 
potatoes among them, nearly corresponding to what had been seen to have the 
incipient inar& of the disease at tiie time th^ were stored in the pits in autamn, 
but the disease did not appear to hare spread. 

The other division of &e same crop was frilly covered with earth in tlie ordinaiy 
way, and without ventilating apertutes in the top of the pit. Aboot the same 
time in Fehnuury, some portions of this pit were noticed sinMng, or frlling in, and 
on opening up the pit at these places the potatoes were again found in a rotten 
stati^ as in the former year, but to aless extent, the portions destroyed not exceed- 
ing a peck or two at one place. There could be no doubt of these small masses 
being affected with the disease in its various stages. 

The potatoes are of the spedes cfdled buffs, and in both years yielded about an 
average cstoj^ 



518 


tA?PEN0IX— KINCARDINESHIRE. 


No, 80. — Mr Alex* Maokic, Gardener to Lord ARBTiTnNOT. 30Hi JMiarcli 

1846. 

The only case of diseased potatoes, of crop 1845, that has occurred in this and 
the adjoining parishes, happened atTownhead of Arhuthnot, naving inquired 
into the circomstances, and examined the present state of these potatoes, I find 
that— 

Ist, The whiU MAwy potato, grown on good dry land from luhgrs, produced ahont 
• 8 6oZ&, of which about one-fourA are rotten. They were taken up as wanted he- 
fcoe the regular time of lifting; had blac^ spots on the surihee^ and wiien cut 
were found to he of a biowmsh oolour, spreading thro^h tho potato. The stems 
did not shew the least appearance of disease during their growth; and no oanse can 
be assigned for the disease. 

2d, On the same field, a much larger quantity of potatoes were grown from sets 
of the idnd called JLofidon dons; there arc now Tory fow of them rotten, and cer- 
tainly not to a greater extent than in former years* Those were pitted in the 
usual manner. 

Sd, Ilerc, whore a large quantily is grown, hothfbr the uae^ the family and 
for other purpose^ we had an exeefioot oro^ both in quantity and quality; pwt 
were pitted, luod part stefted in dry houses; but in this district the general practice 
is to pi^toes, and when proper care and attention are bestowed, it is diffi- 
cult to say which mode is preferable, 

I do not belioYe the diseaso is a new one, as I have seen it, in some kinds, 
but to a very limited degree, for several years. I have raised potatoes from the 
seed, thou^ not geaerafiy practised here, but cannot yet state the result till a 
fhrthee trial— hitherto it appears successfifi. 


No, 81.— Mr John Stewart. Mains of Catterliiie, 24th March 1816. 

In this district of Kincardineshire eveiy farmer has an abundant crop of pota- 
toes, and they are of excellent quality; and at this d^tethey arc nil sound and 
fiee of disease; in fact, 1 do not know of a single tenant having unsound or dis- 
eased potatoes in this county. 

No. 82. — Mr Jam£s Falcokpr. Bahudcettlf, 27th March 1846. 

Jst, ITidess in coH wet aoila I have hoard of no instances in thk dUtriol where the 
potatoea were ehiervod to be diseased, until they were taken up in Oetoher, and hut 
very few till aftiir (hey were some time In the pit. The Ipavcs and stems genorally 
retained a fiesh licaltby colour throughout the season, thongh deficient of flowers. 
After having been two or three wotks pitted, the disease, in not a few cases, though 
not generally, began to appear by tho eyes of the tubers bccowfing KOfildy, end When 
cut with a knife, showing brown spots diverging from the surface, tomijair to a jfkaeture 
xn tn apple which happens to dtop feosa tho ime. When heefed fhey becoine hard, and 
emit an oftnsive odour. 

2d, Potatoes grown on sof^ loamy land have been found to be more effected than on 
upland soils of a dry light description, and the greatest failure sPLxna to be in the 
variety toimcd huffs. In several in^'tinrcs the kidneys are sound, hut not entirely so* 
The species termed Perth reds, aie also safe, though grown alongside of dons and kid- 
neys that were partially diseased. I hate not learned that the previous cultivation, or 
the different Linds of manures, have had any portxcuUr influence in promoting, retard- 
ing, or proTonting the disease; and I have no informat'on as to potatoes recently 
olrtained from seeds, and iooline to thii.k thirc ue some such in this quarter. When 
the weather tmd laod are very dry at planting^ tho potato suoceeds best here with well 
fermented dung, but not nuftoqusntly the le verso tn sueh seasons. 

3d, By far the greater part of tho potatoes grown inthlo district are stored in oblong 
pdts, immediately on their being taken up, and reseive a light eoverlng of straw, and 
sAout a foot deep of earth. In almost every ease, a part is stored in outhouses for 
Ikaaly 'OsOf and allowed to remain uncovered, to dry, till frost sets in, I have seen some 
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instances this season where no symptoms of disease appeared among such as weie 
stored in this tray, while tainf> moie or less^ made its appearance among those that 
were pitted. It has also been observed that more of the potatoes were diseased in the 
middle of the heap, than on the outside or bottom. 

The greatest ikilixre I have heard of among the potatoes in this quarter is at Fasque> 
where the disease made its appearance shortly after they were pitted, and has des- 
troyed more than one half of the crop. From what I have seen, 1 hardly think the 
diseased tuters communicate infection to those that are coustitntionally sound, though 
it seems pretty generally believed they do. This could be very easily ascertained by 
mixing a few of each sort together. NTy own potatoes, la^t season, bting on the higher 
part of the farm, were late, and a light crop, but seemed sound, and have kept well. I 
purchased a quantity at the sale at Meins of Fasqup, which had a fine appearance ; 

they were not long pitted when several were discovered to be diseased, and the con- 
tagion does not appiar to have increased. 


No. 83. — ^Mr James FAnauHAUSow. Galloqneline Faim, S8tk March 18^. . 

1, The disease in this parisb, Fordonn, has been partial, and to a very limited 
extent ; consequently no particular obseivatious wem made as to the appearances of 
the ciop while growing. 

3, The writer planted three acres on dty light soil, on 25th April, part golden dons 
and bulTs, from a neighbouring farm, and part golden dons from his own farm. The 
whole weceseld to the inhabitants of Auchinblae, and removed fiom the ground for 
immediate use during Aogust^ September, October, and November. The q[ualHy of 
the potato was very excellent, and had not the slightest appearance of taint or disease 
cf any kind. Planted other three acres on similar dry soil, a few hundred yards to the 
noitb of the last, on 5th and 6th May, pait golden dons, the same as in the other field 
fiom his own farm, and part buffs and Ameiicans fiom a farm in a higher and later 
distiict in a neighbouring parisb. Suspected nothing wrong with the crop while 
growing, hut when taken up for storing, found that the dems and huffs were consider- 
ably affected, and the Americans very slightly so ^ stored the latter on the field in the 
usual way in long narrow bios covered with hill sCaddens (thin torf) and earth. These 
have kept well, and, except a very few, are quite sound. The dons and huffs were 
put into a granary, and have been carnally hand-picked three different times, and 
will require to be again gone over, before being used for planting. About one- 
sixth part has been affected, but, except the expense of labour, the loss is tiifling, as 
the tainted potato, when taken in the incipient stage of the disease, is quite as good for 
use as the sound one. 

Ridslng potatoes from the seed is very little hnown, or at least very little practised 
in this part of the country } bat the changing of the sets or tubers from one dialriel to 
another, is almost aniversslly followed. 

3, When disease (murrain, diy-rot) does exist, tbin layers on a dry floor is the most 
effectual mode of preservation. A tainted tuber laid close to a sound one will not 
affect the sound one ; but in a large heap it will. 

4^ Cere should bo taken not to plant on an enJiausted soil, even with an abundance 
of good mannve. If the weather will permit, plant early the return may be lew, 
but suret, and of better quality. The potato plant likes warmtii and dryness, and 
reqtiirets the uihols suMfMt, If the ground is dry, the tubers should be out at least a 
week before plaatiBg, so as to let the wound heal or dry, and thus prevent the soil from 
abstracting the moistare from tiis set. If the gro^ and manure are moderately 
damp, then the tnbers may be planted newly cut. 

No. 84f. — Mr Jakes Vallentihs, Secretary to the Fettereairn Farmers’ Club. 

'Woodmyre Cottage, IQth April 1846. 

First, In regard to the period of the season when the disease made its appearance, 
1 may state generally, that in this quarter there was scarcely any perceptible diffbrenci? 
in tbe stems of tbe diseased from the healthy tubers, and it was only in the process of 
digging that the extent of the taint Irecatnc apparent, from the dark*eolouieil spots 
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Upon ilio8P affc cted, reqoniVmg Oio appearance made upon tlie skin of an apple by 
falling to tbe ground. 

Second, It appears to me that the disease pres ails most in soils liable to be much 
affected by sudden ehanges in tbe atin< sphere ; such as very wet or very dry land, oi 
where the ground has been oveieiopped. In well-dimned lands, with a good depth of 
mould, comparatively few failures have occurred. More seems to depend upon the 
state in which the manure is a^phed than upon the particular Hud used. Where 
court-yaid or street dung has been had upon the same lands for a long period, a 
dressing of guano or gypsili will be found of great advantage : indeed, 1 have not 
beard of a aln^e figure after any of these two manutes ; ariung, 1 have no doubr, 
simply from the change of application. Court-yard dung is often used in an ill pre- 
pared and too hot a state. 1 am not aware that one sort of potatoes is less subject to 
disease than another. 

Third, In regard to storing, the most successful mode that I have seen practised is 
to deposit the potatoes in an airy position, covering them with straw or turf in such a 
Way that the covering may be easily removed every dry morning, and put on at 
night, for e ght or ten days, at the end of which period, the sound potatoes will appear 
quite dry, while the tainted will have a dvrk wet colour. The pits or heaps ought 
thou to be carefully picked and turned, and finally cloned np. Tbe diseased tubers 
should then be removed to some shed ou grsssKVj^ where they can be exposed to plenty 
of mr through the day, sad covered with a little straw at night. Tlus will check the 
progress of the disease, and render them nsefnl food for cattle or pigs. 

My own impresrion is, that tbe peculiarity of the three past seasons has hod moie to 
do with the failure than any thing in Ihe tubers fhemselvtiSi 


KINROSS-SHIRE. 


No. 85. — Mr Davin Stme. Kinross, 6th March 1816. 

Although X am not a farmer, and have no practical knowledge of farming, I thiiik 
ft ri,ibt to send tbe following account of my experience in potatoei^ a subject to which 
my attention was drawn by the accidental circumstance of having a small piece of 
ground, which I wished to break up, in Older to improve tbe grass. This ground con- 
sikted of about half aa aisre of dd pasture eight or nine years in grass— light sandy 
btam upon sand and gravel— 365 feet above the level of the sea— fully exposed to tbe 
east, and near a large lake, (Loch Leven.) It Was trenched in the end of 1844, to the 
full depth of the soil, and planted with field potatoes in tbe spring of 1845, vnthout 
manuTe^ with and another k'nd, called by the gardener, droppers. There 

were also some eat ly garden potatoes, dark kidneys, and white eaily potatoes and 
these were planted with manure, with other vegetables, in a comer of the ground. 
These early potatoes were a good crop, and appeared quite healthy | Mil thoogh the 
others came up well, and grew luxuriautly for a timey 1 ehserv^ hetwm the middle 
aud end of Asgtwt, aome irregular brown patebea, mostly of a circular form, over 
tbe small field, and on examining the tubers, found them seemingly healthy, but small ; 
and examining them some weeks later, they had not increased in size. Pnviom 
to this blight (for so I considered it) cold easterly winds, with a good deal of lain, had 
prevailed. These brown patches spread slowly, and encroached on the healthy gieeu 
plants in their vicinity, the greater pait of whiob, however, retained their vigour till 
the tubers were full grown. At bngth the st. Iks of the whole decayed away, but, 
perhaps, partly fiom frost at night; anl io October the crop was lifted; the small 
potatoes picked out, wd kept apart, the rest of them can fully dried in the open air, 
and theu placed ia pits, without fines or any kind of ventilafion. At this time all the 
potatoes looked sound, but, on paring off the skin, a few of the buffs and Uppers 
were evidently affected by the di^s^ though alightly, while the reds seemed ficee 
of it. 

la the course of the wbter the potatoes were taken from the pits from time to time 
and as the eeason advanced^ n g^ter proportion were found bad, but still ftilJy 
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four-fifths of them remained sounds and were of excellent qaality. The pits Woj;e 
opened in February, and the whole picked, when only a small quantity were fouicl 
quite decayed, thrown away, and the rest pitted again. 

The early potatoes reserved for seed have turned out not altogether free from the 
disease. 

The field potatoes have certainly been better, and have kept better, than most 
others in this neighbourhood— which 1 attribute, lat^ to their having been planted 
earlier ; 2d, to the freshness of the soil, and the absence of minure ; 3d, to their being 
perfeeily ripe and dry when pitted. The want of ventilation was probably also in 
thtir favour. 

I have prepared the remainder of the small park, one and a half acres, precisely in 
the same manner, and mean to try potatoes again, using new kinds from uninfected 
districts, and also, by way of experiment a few of the former crop, 

• 

' No. 86.— Mr Andhew Douis, Factor to Sir Charles Adam of Blair- Adam. 

I6th March 1846. 

Anatacr to query It was in the month of September that reports reached 

this district of the country, of the taint that had affected the potato crop. At that 
time 1 never eaw the ciop loo^ng better, or promising a more luxuiiant return. 
Little of the disease was observable here until the 9th October, on which day we had 
a vtry strong gale of wind. The tops or shows, previous to that day, had not suffered 
the l^t decay, but immediately afterwards they all at once decayed, the same as if 
they had suffered by a severe frost. After this^ almost every field was found to be 
more or less affected, the tainted tnbers being easily distinguished by dark spots on their 
ends; and the diseased parts, after being boiled, presenting a daik, soft, and watery 
appearance. 

Answer to query second . — In regard Ho the varieties that have been less affected 
than others, as far as my observation leads me, I am of opixiioQ that the old red potato 
has suffered less than most of the othir kinds usually planted in this district. There 
is also a kind which 1 had planted, called American early, which, although it did not 
escape the disease, still suffered comparatively less than some of the other kinds^ 
such as buffs, blues, &c. As to whether potatoes recently raised from seed were less 
subject to the disease than those which have been long raised from sets or tubers, I 
caruiot speak with any certainty. As far as I am able to judge, (moss land excepte^} 
I do not think that any peculiarity in the soil, (excepting altitude,) or the kinds of 
manure used, appear to have had any influence, in either promoting, retarding, or pro- 
venting the disease. The ciop on moss lands ceitainly suffered less than on any other 
kind of soiL On a field I had planted, there is a narrow stripe of moss land running 
across the middle of it ; the tubers on this part of the field were little, if at an> sfifeefed, 
the remaining part of the field, under the same management, was all affected, although 
none of it had been uudei a potato crop for the last twenty years, and was newly 
furrow-drained. In confirmation of my opinion, that no peculiarities of soil, man- 
ures, &c , had any thing to do in causing the disease, I may mention that, on tins 
estate, one farmer, (Mr Tod) a most inteUigent and enterpiising agilculturiat, plant- 
ed a ^d of thirteen Scots acres with potatoes, after oats, the field having been, foi the 
three previous years in grass ; the soil, a fioe dry sandy loam, in every respect well 
adapted for green crops. One half of the field was manured with well prepared dang 
the previous autumn, and ploughod in, and when planted about two ewt. ei guano per 
acre, were added. The other half of the field was aim manured with well'*prepared 
dnng> and applied in the drills when the potatoes were planted. The whole were plant- 
ed at the tame tlnse, and early put in ; but both parts of tfae field were very much af- 
fected with the disease ; and it was imposuble to say whether the autnmn or spring 
manured was the worst. The whole of the field, previous to the gale of wind fiirmoiiy 
noticed, had the finest appearance 1 ever saw, and was sold by auction in Angnsf, at 
upwards of twenty gmneas per acre. After the disease made its appearance, Mr Tod 
generously relieved the purchasers (who were chiefly the working classes) from ihdr 
bargains, and thereby lost L.200. On the contrary, another tenant on this estate, 
whose £irm is on a higha altitude, had a field of potatoes manured in the drill in the 
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ordinary way, the soil retentive, and in want of farrow-draifting- On this field the 
disease scarcely made its appearance, and had it not been known that such a thing was 
in the conntiy, the tenant would not have known that any disease esasted in his 
erop. 

Ansmr to guer}f third. — The mode adopted by me in stoiing the crop was as 
follows:— Being fortunate in getting dry weather to lift, I pitted them on the surface 
of a dry piece of ground, mbdng a little earth with them-^the pits about three and a 
half feet wide at bottom-^yetiog them with dry straw, with about two inches of earth 
above, then above tiie ear^ 1 thatched the pits with straw, secured by ropes. Had I 
allowed them to remsdn undisturbed, 1 believe the greater part of them might have 
been satredt but tn the month of December I thought that it would be of advantoge 
to turn them over, and remove any that were decayed ; on doing which 1 found that 
about the twentieth part had given way. These 1 removed, and again covered in the 
manner form^ly described; and in February, on opening the pits, for the purpose of 
again turning them, I found that the one half were entirely decayed, which 1 chiefly 
attributed to their bung turned over and exposed to the air in December, and 1 am 
now the more convinced of this, in consequence of one of the tenants on the estate, in 
storing his potatoes, having laid down drain tiles froih end to end of Ins pits, ka well as 
across, and placed them upright, so as to cBwse a free cireslafifim of Sir ttocragh the pit*, 
and every potato, in a ahozt lUto, girre unl^, mid the piid sank in. 

In future (i£wu sgtan shall he visited by the disease) 1 mean to adopt, and wou'd 
recommedd, althoiigh at additional coat, that the bad should, as much as poauble, 
be separated from the good, I y hand-picking, at the time of lifting, and given to the 
feeding stock, and the good pnt in narrow pit% as dry as possible, and mixed with 
a tittle earth, sand, fir time, with a very l^ht covering of earth, and invariably thatched 
an the ontude wiili straw, so os to prevent moistute sinking throngh the coveting of 
earth ; and the potatoes ahonld not afterward*} be turned over. 

In separating the tainted jftom the healthy tubers, it is, no doubt, next to impos- 
sible to do so efiicfcaally, yet, if they were stored in the way 1 have recommended, I do 
not think that a few bad would materially hurt the good ones. 

I have only further to remark, that until within the last fifteen years or so, no fail- 
ure in the potato crop was ever heard of. Premous to that time, it was of no moment 
whether the sets were cut three weeks before planting, or on the day of planting— 
whether the monme was properly decomposed or sot, or how applied— whether tho 
seed time was dry or wet, early or late— It was all the same, no treatment whatever pre- 
vented them from growing, except exposnre to frost. Latterly, however, year after 
year, (seme fevourahle sewous excepted,} the potato has been evidently deolihing, ahd, 
from some cause unknown, the sets undergoing decomposition in the ground after being 
planted; which decomposition, as far as I have been able to ascertain, always takes 
place when the knife passes through the potato. Would it not, therefore, be advise- 
able to give up altogether cutting the potat > into sets, and to plant them entire? Tills 
plan may not restore the root to its pristine vigour, but if it does not, 1 believe nothing 
wiU. It appears evident to me> that the cutting of the |mtato into sole, from year to 
year, fi»r anudi u Imigth of time, must haeve weskshed its V«!getstlVe pfi%er8 ; and, con- 
seqitt&tty, may the di^Soaey of the potato hs attributed chitfly to tlus^ ariring from 
the bleeding that it undergoes, afttr the process of entting ? 

In closing these few hurried remaiks, 1 would earnestly recommend to the fiumcr 
to give np using the knife altogether, for the next two or thiee years, and plant bu 
potatoes whole, placing a quantity of earth between the manure and the seed. 

Should this plan be generddly adopted, and succeed in restoring the potato to its 
former vigour, a great boon will he conferred on this country in general, and on the 
working dasses in particular. Should it fail, we caunot be in a worse position than 
we are at piesenf, as far as regards the potato crop. T, at least, for one will make 
thetfial. 
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No 88*— Mr David Tjsnnakt, HowwdI, Kirkcudbriglit, 7th Mxy 1848. 

1st, Begarding the period of the season when the disease first manifested itself, I 
would say from the middle to the end of September, on my farm. The first two caturts 
we raised from the field for the use of the house, did not seem at all affected, and it 
was not till harvest was far advanced that the disease became visible. With respect 
to the state of the weather, it was in general stormy and wet — ^particularly one 
Monday in the end of June, there was a remarkable storm of wind and rain— such os is 
rarely met with at that season of the year. It tossed the stems very much abouf^ 
and made openings in the surface of the drills, into which the water entered, and, in 
my opinion, hastened, or assisted the* disease. In a general way, the stems and 
leaves did not show much difference from ordinary years. There were some dark spots 
in the fields, but, on examination, the roots did not seem much more diseased than 
the rest of the field. The taint in the tubers consisted of dark-coloured spots over 
the BUI face of the po^a^oes, immediately under the skin. 2d. Whether any varieties, 
cttmmonly cultivated, have escaped the disease ? —I am not aware of any particular 
variety that has entirely escaped. Generally speaking, the newest and fireshest 
varieties have been least affected, and the old cultivated varieties the most. 1 cannot 
say that the condition of the soil afensed to have much eflbct on the disease, or the 
(luslitiescf the manures used. I conndered them rather worse wheTe the land was 
dampest, and they were much the same with guano or other manure. 3d. With respect to 
the mode employed in storing the potatoes. 2 believe it was iii conducting that operation 
wiiore the greatest difference prevailed, and where some were much more successful than 
Otlu rs. Tho e who had the good fortune to put their potatoes from the fitrld into airy out- 
housed, to completely dry them, and, ader raising was over, turned them over with the 
hand, picking out the tainted ones, and laying them aside, to be as soon as possible u*ed 
by the live stock ou the farm, received, at least, the feeding value of the crop. Where 
houses on the farm are not convenient, by putting them in small heaps in the ^eld, 
and carefully thatching them with straw to keep them dry till after Tsising time, and 
afterwards hand-pickir g them, and putting the tainted ones awde to he first used by the 
stock, and the sound ones into narrow pits on the surface of the ground, well covered 
with straw, and a thin covering of earth, they wore in the next besl: state. Those who 
pitted them from the field in the usual way, at raising time were worst off. The 
great desideratum appears to be, to have the potatoes as dry as possible, and as soon as 
possible so previous to coveriug them in a pit, or putting them together in large quan- 
tities. 


No. 80.— Mr Ebancxs Maxwdld of Terregles Bank. 23d May 1846. 

The disease in the potato crop did not attract a tention in the neighbourhood of 
Dumfries until about the middle uf August, but by the end of the month, whole fields 
were alfi'Cted with the diseu'C, and scaredy any were firee from it. In the district 
around Castle-Douglas, the disease did not become general uutil a fortnight or three 
wehks whils the cold wot lands of the district between Damfrias aad Castie* 
Dcugfas, were decmlfigty free ffom the disease, even in the middle of Octotier. AU 
those districts were, however, more or less affeeted before the potato crop was 
taken up. 

The reason why the potato crops of the different dlitnctS were thug progressively 
affeoted, seems to be, that the potato was only liabls to disease as It approached to 
maturity. The disease, consequently, fir^t showbd itself In the earlier and drier 
soils, and extended progressively over the later and wetter soils of the district. The 
fields near Dumfries, wluch were first affected, were those on a dry sandy sub-soiL 
Where part of a field was wet, the potatoes growing thereon were less gensrally dis- 
eased than in the other parts, but proceeded more rapidly to entire decompoution* 
Potatoes growing on pea*y soils, were said to be little affeeted with the disease ; and a 
gentleman who had a considcrctble quatitity planted in Loihai'moss, told me, that they 
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werft quite fw6 firom the discft^o. The kind which he hftd planted were pirincs 
which, have geneially been affected with the disease* ^ A case of a contiary 
natuie came under my own observation, where potatoes planted in pure peat, of hinds 
liMs to the disease^ were much affected. In this latter case* the land in which they 
greWj bad been well limed at a recent period, whereas, in the former case^ the ground 
had never been limed, which might account for the di^rencO* 

The weather, so far as 1 remember, was dry, with some thunder, and a slight frost for 
a night or two, when the disease first showed itself about Dumfries. In other parts of 
the district, the weather was become rainy before it appeared. Excessive wet would 
not account for the disease, seeing that Ihe drier soils were those on which it first ap- 
peared, As the disease took probably three months to spread itself generally over the 
country, it would seem that its cause must be looked for in some thing difihrent fiom 
atmospherical i&fiuence. 

The disease first showed itself by a premature withering and decay of the stem and 
leaves of the potato. In some eases, potato stems that were in a state of extreme luxuii- 
ance, withered, as if from the effects of frost, but were of a brownish colour, and witliout 
the softness and fiaccidity which frost causes. On nucovering the roots, instead of their 
usual healthy colour, their outside was of a brownish colour, and much decayed, in 
particular the pert nearest to the stem ; the potatoes attadhed thereto Seemed at first 
little in]mred, but oiler the diMMuia ked eontteued a short time, the outside of the 
laxge potatoes ^ece Ibtand to he in many places discoloured ; and in cutting into 
snch placei^ there was found immediately under the epidermis, a brown decaying 
matter, but which did not go deep in the substance of the potato. After the disease 
had existed a considerable time, the substance of the potato became more generally 
affected, and had very much the appearance of the former disease of the potato which 
idiowed itself In spring. The young and very small potatoes attached to diseased 
twolB, ivmre sddoim, if ever, affected. Instead of the disease having been caused by 
the abfioTptilon of leased or fougus matter by the leaves, as is generally supposed, 
it is equally probable that the disease commenced in the root of the potato, and is 
erd^ a modification <ff the spriiiff disease. The appearance of the diseased potato 
is very similar in the two cases. In the present disease, the potato, as it approaclics 
maturity, becomes diseased before it is taken out of the ground, whereas, the former 
disease was seldom detected in the potato, until the time of planting. Instances, 
however, occurred, in which the disease showed itself at an earlier period, even at 
the time the potatoes were taken out of the ground. 

As bi the fonner disease, some kinds of potatoes were much more liable to foil 
than otheis, so in the present one, some kinds here have been almost totally de- 
stroyed, while others have been comparatively uninjured. The kinds most liable to 
suffer firom the former disease, were precisely those most injnriouriy affected by tbe 
present one. The more farinaoeous Irinds, and those best adapted for the table, were 
most liable to the disease ; the more waxy and coarse-eating potatoes were less in- 
jured. The kinds called in this district cups, prince regents, highland chieftain^ &c., 
suffered little from ihe disease. 

The kind of manure applied to the crop, or the (nr«frions mode of etdiivation, seem 
fo have Bkfie infiuence on the ^seaSe. Of two fields near Dumfries— both of a dry 
sandy sirit — the one had been broken out of grass the previous year, (under which it 
had been for a long time) was well manured with good farm-yard manure, and tlie 
potatoes planted uncut. The other field had been managed under the alternate hus- 
bandry in a five-years* rotation, manuicd with farm>yaTd dung and^ono, and planted 
with cut sets. Both fields were equally diseased. 

In staring the potatoes, the principal thing for their preservation was, to have them as 
dry as possible when put together, and to keep them so. Whichever mode of keeping 
secured this the more efiectually, .was proportionably snccessful. When in pits the 
potatoes kept better, if covered with straw alone, than if also covered with amr tb. 
One farmer used sheep fiiakes indined against each other, and thatched as a roof for 
his pits— leaving four or five inches of a vacancy above the potatoes for ventilation, 
and had the bottom of the pit well drained. The potatoes kept particnlariy well in 
tins vmyii The same fanner und lime to nfix with a part of his potatoes without any 
bcusficial efliec^ but rather the oontrary* 
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The farmers m the district seem to have taken the precaution as much as possible^ 
of planting the kinds of potato less liable to disease^ which^ with the generally favour- 
ahle weather at planting tixnei irill, it may be hoped^ insure a good crop. It will 
be observed, that the potato requires to be approadi^ to maturity, before it becomes 
susceptible of the disease; and that even among diseased potatoes, the young, or very 
small potatoes, are sonnd. If, then, the precantion is taken of planting the kinds of 
potatoes less liable to disease — of planting the very small potatoes of the more delicate 
kinds^of the yearly late planting, of the kinds intended for seed, or cutting off their 
stems, so as to reUun them in an immature state— ‘under these drcumstances, I have 
no donbt the potato will be restored to a healthy state, and continue to be a useful 
object of culture* 


LANARKSHIRE. 

No. 90. — Robert Firdlat* Easterhill, 17tii March 1846* 

Iht queri/~The disease in the potato comnacnced in my fields about the middle of 
September, and no symptoms of disease appeared either on stems, leaves, or tubers a 
week before, as they were most carefully examined by the most extensive and experi« 
cnced potato dealer in this district, along witlx my bead ploughman at the tbue ; and 
I bad &rir assurance that they could detect no trace of the epidemic. Although there 
was a low temperature, 1 have seen many seasons less fiivoaiable !r vatious respects ; 
and, in point of fac^ 1 never had so fine a crop both in quality and quantity, as mine 
was last season within a week of the commencement of the disease. 

fid, The ted yam and lumpers that had been planted among the ]rams for the farm 
horses, were the varieties least affected in the field, and in the garden, the American 
early* I bad none recently raised from seed, in so far as known to me ; but for these 
thirty years I hare never planted pota'ces of my own growth, always bringing seed 
potatoes from the approved upland districts. The greater part of my land in potato 
crop, had heed recently furrow-drained and limed, and been some yearn in pastnrage, 
and never bad been in potatoes till last season. It was very ridily manured with horse 
and cow-dung, and is strong fertile land. 1 thought that it was too heavily mannred, 
and this season I vm ploughing in the manure when the weather will permit, and using 
less of it, so that the error of last year (if error it was) may be avoided, and that the 
seed shall not come in contact with the dung* 1 h%ve not found that my experiments 
with guano, for potatoes, were successful, though most emiuently so widi turnips. I 
have univet^ly used the best horse and cow-dung, and never bad a failure tiOd last 
season. 

3d, I only stored (in narrow pits) the apparently sound, at digging time. Those 
stored in dry sheds for immediate use, aifd exposed to the air, did not decay so rapidly ; 
and those that were, as an experiment, left in the field undug till now, have kept still 
better, but if there bad been severe frost, they would have been destroyed* When I 
mention that out of 1500 Lanarkshire bolls, I have not been able to sell a single 
one fit for human food» the best being only fit for hogs and cattle, when steamed, 
and a great part ground for the farina, as rapidly as I could get accomplished, in order 
to save something out of the rapidly decaying mass, you will infer that my opinions 
as to tile best modes of praervatlon can be of little value. An 1 addressed Professor 
Johnston on the queriei^ot by Mr Fleming of Baroeban, Dx Gieville^ and him, I . 
shall not trouble you fiixther at present. 

No. 91.— Mr B. Murdoch. Gesuliill, lltii March 1846i> 

Isf, In onr district the dbease did not manifest itself during the period of green 
sale. It first appeared after harvest, and at the usual period of pitting. The season 
bad been ramy and continuedly wet for several month^ scarcely dry for twenty hours 
at a time during that period, and the nine months preceding these rains been dry 
beyond aU precedent during the aame calendar months. The stems, leaves, and 
flowers, had been enti'ily decayed before the taint appeared. Where not ripe they bad 
been quite cut down by two nights’ frost. These ten or twelve years past it has been 
quite s rare occurrence to meet with a field of potatoes exhibitiug any quantity of 
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The tttbere, vhen tainted, appeained at first discoloured In parts vith brownish 
yellow. . 

* 2d> Cups have certainly been less affected than others, aud^ till now, have been plantod 

bne to a very limited extent, being thought a very coarse potato.^ Potatoes here have 
mdy been raised from seed, and am not aware, that where so raised, th^ have been 
less subject to disease than othen, I am satisfied the condition of ihe atmosphere, 
and character of the seasons, have great influence in inducing or modifying the disease. 
Several past seasons, in spring, I hare pastdcularly observed tbo seed tainted a short 
time after planting, somsdmeaathirdor a fourth of the seed getting altogether putrid— 
Qccanonally partially tainted, or the pre^tess of the taint not being so rapid ; groat pi 
portion iff &ie seed sent ont shoots, Wbiw, during the continuance of taint, were very 
weak and sickly, but if the seed oontinued, while tainted, to afford nourisfament to keep 
the p^nt alive until rooted in the soil, and deriving nourishment therefrom, ana 
from the manures, thereafter the growth became luxuriant, and ihe produce abundant* 
1 have several times seen part of a field so far gone, to the extent of one-thiid or nearly 
one-half, as almost to have been induced to plough them down, produce an equal, and 
sometimes more abundant crop than the untainted part of the field- I b<^ve invariably 
observed these changes in ihe seed and vegetation of the jdant, very much dependent 
on the condition of £e atmosphere, and especially the altetnatlons of Wet and nty, and 
also the frequent diange of extremes in the iemp«Mt(tre« Xisol SSSsdii, after planting, 
the temperature for some ntcffistsAis— there was very little tidnt in the seed, 

and iboots esnse up raphl and beantiftil. After being a few days through the 
gmnd, the temperature became cold, and conthmed cold and fii^y daring two months. 
During this period the stems and leaves seemed curled, and were tcry stinted and 
slow of growth. Thereafter rain coming (the ground being very dry) with fine warm 
temperature, the growth was rapid, and the crop became lazuriant* and but for the 
fsmt would have bteen ftmttd to have been much more abundant than any former crop, 
f havw Wo doubt that bt^ fermentation of the manure materially promotes the disea^, 
espwdalty if a violent and low change of temperature occur when the fttmeniation 
is great, or soced thereafter. Last season the fomentation was greater, perhaps, than 
ever s en There was also one night’s frost, shortly after midsumme*, very severe, which, 
though injuring materiaPy the tubers, did not kill them, and the after growth, though 
very great, could not render the frosted part of the potato sound, rapidly enlarged its 
size, and induced a constitutional delicacy and tendency to the disease, already begun 
m the potato by tbefro-t. 

9d, Potatoes stored in narrow pits, weU venfilated, the unsound once having bren 
carefully gathered out at 8*oring, liave kept es well as in many past seasons* But 
wheie pitted wet, the unsound not gathered oat,aDd the pits large, they have kept veiy 
il^ ana in many cases have been entirely lost* 

No.92.»Mr Akous Boss, Overseer to Mr Hentcithof Stouebyrts. 

18th March 1848. 

Regarding oar potato crop at Stocebyres, as hx as known to ttei, w« M (b« 
greatest fafioxe Hi propmtEon to space and q^tUy, in fids nrighbemllbasi. I mf 
say thsft outs was atotal fhSftie, with fhw esscaptieiia. <Aa to vMl ttlW Mstose dom- 
meiwnfif t eta wml^di^l'liatwa did net dheem aay tliljog wrong till after the great 
flood In Beptoitib^; bnt a very few days after that, we observed it, and so rapid 
was its progress that by the usual time of lifting the potatoes, ogr crop ass so completely 
gone, that we were induced to try every method that ingenuity could devise, to save some 
of them. It is of no use to state the var'ous methods tr'ed, as none of them were succes*- 
ful. If I can say that any was safe, it was those left in the ground till the end of last 
week, and on close examination, when the potatoes Wvre uncovered, I found that where 
the potatoes were placed in contact with undecomposed manuie, they were in a complete 
state of putrefaction, while the few found dear of the manure, were quite good and 
sonud- The sorts which formed the principal part of the crop, were what axe called 
httflh and reds, but amongstthese named we had a drill of arother sort, to wbidh 1 

beg respectfbny to call yonv at'eurion. As a good deal has been said and aMed on the 
p'^tatoes being raised from seed, 1 beg to submit the following obrervatiena on the 
potato above aUnded to. Th^ is a round white pofato, very much reseittbling the 
AHWftoan which has been grown at Stonibyrts for the la^t ihifty-two yew, and 
lift ittc by my p«cdtc*.bscr in the garden btr , requ srit g mo to make txzol of It, which 
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I did two years ago, and found the same to be a most prolific bearer. From this 
I was induced to plant a drill of the same potato in the fidd, under the self-same tr cat- 
ment as the rest of the potatoes, and no particular notice was taken till the time of 
lifting, when we found, to our utter astonishment, that our old friend stood unconta- 
minated in tlie middle of the fidd. Ohserring this, I, without any prep<u:ation «hat*> 
ever, got it pitted in the usual manner, and lifted the whole on Friday last, quite sound 
and free of any disease as far as I can judge. 

I beg also to state, alongside the latter potatoes were planted a new potato said to 
be raised from seed, which was found, on examination, to be affected with the disease^ 

I should say, rather less than the generd crop. The above are facts which I can vouch 
for, and how will scientific gentlemen reconcile them with the idea of raisitig potatoes 
from seed I know not, bat as I am. making preparat'ons for vailous experiments on 
potatoes this season, I shall be most happy to eommunicite the resnlts to yon at the 
proper time. 

No. 93.— Hr North Dalrtmflr of Cleland. 231 Hareh 1810. 

1st, No particular observations seemed to have been made. 

2 d, The early varieties have nearly escaped the diiease. The dons believed) 
would ere this time have been all lost, had they not been consumed. About one half 
of the cups and other varieties have rotted. The condition of the sail, and the 
kinds of manure seem to have no effect. 

3d, Taming frequently, and separating the diseased from the sound. 

No. d4. — ^Hr FbaKCIS Secretary to the Carlnke Agrleolturai Society. 

Carluke, April 3, 1846. 

Query The disease made its appearance about the early part of September, 
and immediately after a severe hiul hl^t and high winds, the leaves lost all their 
natural greenness, and appeared as if frosted and dry. The disease seized the leaves and 
stems fint, and then descended to the roots, for not till (he phenomena now stated 
was the spot, or tick,’* in the potato discerned. In wet soils the taint was observed 
in the roots about two weeks earlier than in drained and dry land. 

Query 2 d!i— Buffs and blues most particularly failed, rough robs, smooth reds, and 
Irish cups were much less affected, and, indeed, little taint was seen in smooth reds and 
Irish cups at all. Only oue instance of potatoes from seed is known here, and no 
disease was discerned in them at all. Bafi%, blues, and reds, were among these seeds, 
notwithstanding they have remained in the ground till the usual time of digging in 
October. The rest ot the field was planted with sets, and all failed. They wire manured 
and cultivated in the same manner. Damp soils promoted the disease, no kind of 
manures prevented it Where the soil was drained and dry the taint was no longer in 
showing itself. New land had no particular effect in promoting, retarding, or prevent- 
xng the disease. 

Query 3dL — The modes of storing potatoes here are generally pitting, Ae., but 
last season a great number left were in the drill, and found to keep better there 
than in pits or storehouses ; and where the ground was drained and dry, no more 
loss was su&taintd at the end of last month, than appeared in October last. Some in* 
diridaals mixed lime with the potatoes at pitting time 5 but this bad no effect in 
preserving them; others frequently sepavatid the diseased from those supposed to 
be somnd, but tlto diaeese stiU went on. One farmer tried the wasbing of H hbUi 
of Mgh red$ gad smooth redrsand theio botaig hud aside kept wdl dutndg wktktr 

umiTmawmnm 

No. 95. — Hr 6eorg£ Whittet. Haffyords, Kirkliston, March 1846. 

Answer io query Isf.— About the middle of September, T, along with a penoa 
who intended to purchase them, minutely examined my potatoes. We at.that dma 
found them perfectly sound. Some days after a heavy fall of r 4 iA tack place, 
followed by cold weather; and when I lifted, for storing them, in the beginning of 
October, they were found discas d. I observed that the leavea and stems very rapidly 
tU'caie 1 , and that thia. jear iIkic ware Vuiy Lw :ccd * applcb.’* 
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Answer to query 2(2.— >I had planted on this farm, as well as on one near Edinburgh* 
dons, huffs, and blues. The seed had all been brought from a high cold district, t 
found, upon lifting, that they were all very much tainted. The buffs worst, blues next, 
and the dons least. The crop on all the fields wm very good, being on land after a 
crop of oats, succeeding two years’ pasture with sheep. Part of the land was dunged 
with horse and cow manure»part with home* made manure. T could peiceive no dif- 
ference in the taint, except on part of a field which was manured with dung not much 
rotted, and was the worst* I observed in my neighbourhood, that the poorer the land, 
and the worse the crop, the less taint there was* 

Asuswer to query ScL— .1 employed all the different modes in storing the potatoes . 
in houses > in futs covered in theusud way, with holes for ventilation ; and in very 
small pits cove^ only with straw, but noting would preserve them. I turned them 
frequently— separating the good from the bad— but without any effect The only 
chance ol preserving tainted potatoes (in my opinion) is to store them in exceedingly 
small pits, and covet them lightly with straw; and even then, to give them as much air 
as possible, from the very first day they are pitted ; and after all this is done, the potatoes 
will soon become dried, but unfit for human food, though they do well for cattle* 
I have s^en hot lime tried upon potatoes laid very thin upon a wooden ffoor, and iu 
pits ventilated wi'h drain tiles, but the results were equally unsuccessful* 

No. 9fi.— Air Jauss Walkek* Kilpunt, Bion, 27th Mardi 184& 

From all my observations, and from what 1 can hear from practical and scientific 
men, the cause of the taint still remains a mystery ; the opinions too, of practical men, 
are often at variance, tending rather to involve in obscurity than to throw light upon 
the subject. 1 hope, however, that time will disclose much tiiai is yet undhelosed. 
In the mean time, 1 would recommend all practical men to study closely the nature of 
the potato, as in the now improved state of agriculture^ with heavy manuring, &c., it 
may have become so ddcate in its nature as ^mo&t to render extinct its vital powers ; 
and that it is far moie'delicate in its nature than it was fifteen years ago, every body 
will admit. 

To the best of my recollection, I noticid the disease in the tubers about the middle of 
September ; previous to which time^ however, the stems had become quite blackened 
and decayed; and 1 date the dedinmg health of the tuber from the time I observed the 
decay in the stem. I would say the disease began to take effect geneially from the first 
of August, previous to and about which time (1st of August,) the weather was very wet, 
wUh litUe sunshine. The stems and leaves which, in all my experience, bad never been 
attongsr and more luxuriant after the wet weather, gradually lost their greenness and 
heaUhy appearance; and in some varieties, which I will afterwards notice, the greenness 
rL'mainied till the tot of October. One thiug was very remarkable, I observed few 
fiowers, and almost no apjdes upon the plants. I had red early not affected at all 
with the disease, growing in the same field with buffs and dons, of which there were 
fi)ur-fifths diseased. 1 bad Irish cups in the same field with litdc disease, say about 
one-sixth. The buffs and dons were changed seed from a high country, the early 
and lrx*h cups I got from my near neighbours. The field in, which the abovn vaiieties 
were phmted was all markured sbke with about tons of Goto utamfis, snd 4 cwL 
guano^ to the Scotrii sere; ft is gmexaUlya rich loam, but I observed the disease less 
yimlent m spots of the field that were clayey. I stoi^ the red early and Irish cups 
in the usual way, the bufia and dons I stor^ partly in houses about three feet thick, 
and partly in narrow bins or pits; these pits were covered thickly with straw, and no 
earth upon them at aJL I soon found those in the houses beginning to heat ; and was 
obliged to spread them till they were about a foot in thickness, and even then many of 
them rotted entirely. Those in pits kept without turning worse for three months, till I 
got them all consumed with cattle, but have no doubt they would have kept, even in 
the diseased state^ till now. Wherever the disease existed in a potato it gradually 
spread itplf into it; but u here no disease was, 1 observed the potato remained sound 
in the midst of those ^Sicted with taint. No plan was so efficadoos for preserving the 
unsound as narrow pits, never even turning them, to 1 found, whenever they were 
stxxxed, they began to consume. 

No. 97* — Air John Dudgeon. Almond Hill, May 1846. 
let, The j^rloJ at wbUh the disease in the potatoes fi.st manifested itself was betwixt 
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the last week of September and first week of October ; no particular appearance waet 
observed, except the stems and leaves decaying more suddenly than in former seasons* 
2d, Potatoes most efibcted were the blues, being fully a half diseased ; buf& and 
dons were not so bad« I had also a few Dutch early potatoes, which, at the time 
the buffs were lifted, exhibited no-symptems of disease ; but in the course of eight 
days, when lifted, there was scarcely a sound potato ; in those from atet the 
disease appeared to be fully worst. 

^ 3d, The modes by which I stored my potatoes were, by patting them into a common 
pit, laying them on the surface (that is, not deepening the pit as is generally done,^ 
covering them with straw nearly a foot thick, with 2 to 3 inches of earth, so as to 
^low of ventilation. The result was, that I did not consider the healthy potatoes put 
into the pit to be much injured, although, in some parts, where the straw had not been 
pnt on a proper thickness, rain had gone through and caused rot in a few. I also 
about 20 bolls into a granary, which I ordered to be turned over three times,, 
picking out all the diseased ones ; and this I consider to be fully the best mode I 
adopted for securing them, although it could only be done with a small quantity, ac- 
commodation for a large quantity not being easily obtained. 


NAIRNSHIRE. 

No* dB._]tfr Alexandek Walxeb. Brigbtmon/, 2oth March 1846. 

^ I jimve nevtt seen any potatoes affected with the disease, I am unable to give 
any opinion- This cnunty and Morayshire are free from it. As far as I have heard, 
a ^neral opinion prevails here, that it, in a great part, was owing to the cold wet sea- 
son, especially where the land was strong and heavy; but how far this opinion is cor- 
rect I cannot say. 

No- 99.— -Mr Wilihiah Macxixtosh of Geddes. 25th March 1846. 

With respect to myself I know nothing of the disease from experience, fbr my pot8<^ 
toes have been good, and continue to he so, without any particular management, mad 
from all 1 can hear, {bis is the case over the whole county o^ Naim- 

No- 100-«i-Mr James M*Kili.icak- Piperhill, Cawdor, 24'h March 1846. 

1st, As to the manure. And I put this first, because I believe, from my own ex- 
perience, that the success or failure of this crop depends in a very great measure on tha 
state of the manure at the time it is laid down. In the year 1 840, I planted my 
potatoes with rank manure fresh from the fold, and that year my crop was a complete 
failuK. My attention being in this way directed to the subject, I next year madef a 
dunghill of the summer and harvest manure, ^hieh I first tnxned about C&xistiitaB, 
and again about three weeks before the crop was planted- A thin laydr of clayey 
soil found on the farm was put on as a covering to preserve the dunghill from the 
weather, while another was put underneath— the dunghill borh times being cut very 
small— and that year 1 had an excellent crop, with the exception of about half anr 
ache, which, being manured with rank dung as an experiment, completely failed- 
EVer since I have prepared the manure in the same way, and ha^ e had excellent crops, 
without a single^ failure in the field, except half-a-dozen of drills which I have gene- 
rally doughd with tfao rank manure, in consequence af a scarcity of the prspand^ 
and invariably these drills have failed. 

2d, The time of pltotmg. I oonsider the time of pUbtiog, as well as the state of 
the manure, a veiy important mattetw I had observed that the earliest planted pota- 
to s were generally a snre crop, abd chat the latest planted were an uncertain one. In 
consequence, I have for the last few years commenced planting my potatoes about the 
first of Apnl, when the soil is in its naiural cool State. I am persuaded that when the 
drills are exposed for two or three days to the heat of the sun, in dry weather, it is 
very injurious to ihe crop. Consequently, the sooner the manure is Ivd down after 
the drills are opened the better. I would, from my own expenence, recommend po- 
tato planting to begin about the first week of Apnl. 

3d, As to the seed, I have used the kinds common in this part of the country, and 
TRANS. — OCTOBER 1846. 2 L 
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tMfilc a ehang^e necessary in this as in eyery other hind of crop ; and further^ that it 
is of advantage getting the change from a higher, or Highland district.^ 

I have used sets or cnttings, and not the whole potato, and consider it of importance 
an experienced peK8oik-.<4>ne who knows the proper potatoes to choose, and the 
proper eyes in the potato to select, should be employed in ontting the setsi 
4th, The state of the soil. If the ground is clean and in good condition, I am of 
opinion that Ae less ploughing it gets, the better for the prHntoes. For the last three 
yean I have only given the potato-ground one ploughing after the crop of oats is taken 
off the mnnd, at the latter end of hamst. 

5tb, Storing thepoftatoes- As lhave had no failure after the potatoes were stored, 
X omfhme to nse in this respest the ot^arp method. The potatoes are put in sand- 
pits, wirii^m three to four bolls in each fdt, with a layer of straw and some divots 
over them, and above these fiom 15 to 18 inches of earth. A piece of wood covered 
round with straw, reaching to the potatoes, is placed as a ventilator in the centre of 
each pit. 


ORKNEY. 

No. 101.^ — Mr Thomas Htjiton. 'Bmaholm, BSinoardineshire, 20th ih^Etrch 1846. 

As the Sooierby will IScely receive reports on the potato crop in Orkney from 
some of the other members resident there, it is perhaps unnecessary for me to 
say more than that 1 bdlieve the disease, so prevalent in many districts in Scot- 
land, did not make its appearance in that county last season. 1 was there in the 
latter part of antumn, and found that, though from the excessive rains which 
had prevail^ from t^ ndddle of September, the potatoes had rotted in the 
ground in some places, they were not affected with any other disease; and those 
potatoes wludh were lifted sound, have, I understand, confinned so. I am in 
consequence getting a quantity of my Orkney potatoes to this farm for seed. I 
may only further mention, that notwithstanding the partial loss from rotting, the 
potato crop in Orkney last season-was rather above an average one. 

No. 102.^Mr Robsbx Scabth, Secretary to the Orkney Agricultural Society^ 
Papdale House, 24th March 1S46. 

1 am truly happy to he able to infonn the Sodety that no disease whatever ha^ 
etwr been obserrahle in the potato crop of the Orkney idands, 
lutge quantities of Orkney potatoes have of late years been carried to 
Berwickdmre for seed, and I have never heard of any failure in the produce. 

The potato crop in Orkney last season was most abundant: The tubers are of 
good size, clean-skinned, and fresh-looking; hut the potatoes aro generally not 
so good to be eaten as those of the south, being waxy, and scarcely ripe anougli. 

*^eth6r we have to attribute our escape fim tJb& fesuriW haes tem hfe 
tim^Bsease of thdr potatoes, to the dimate, wbkh Am imfeptamatlhe pWt to 
grow rank or over-x^e— to the large quantity of salts from sea-weed present in 
oarlaudi— 4o the mixtiire of hands in plating, (for 6ur small tenants are not at all 
careful as to sorts) — or to what other cause, 1 cannot pretend to say. 

I merely give yon the fad 9 that neither now nor in former years have I ob- 
served disease of any kind in potatoes in Orkney, excepting a frilure of the seed 
in a s mall field in 1840, and it is angular that the seed of those potatoes were 
procured from a stranger ship calling at one of our baya 


SHETIiANH. 

No. 108.r— Mr Ahdbbw Duboab of Tow. Shetland, 13th April 1846. 

The potato disease was unknown in Shetland nniil some riz or seven years 
siSq^doce whShh Hme its effects have been generally andprefcfy severdy fdt^ 
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tUZ iBDStyaNEer^Tvbeaifc 8««iiuito liav^ nearly adtogel&er. The crop, 

hdwever^ tras very deficient in qnanlflfty^ owin^ pexlMips to the mmisiubl qnanlaty 
of rain which fell during the snnnner and harmt nenths, oovpled with the want 
of the usobI degree of heat which preivented the potatoes from ripenir^. The 
writer of these remnrhs, who raddes hi the parish of Oonmgshxirgl^ cultiTates a 
few potatoes annoally for his own use, had not ahore one-half his usual quantity 
last season, which he ascribed to the causes idready mentioned- His tnmip 
er^was nearly a fidlure owing to the same causes. 

Bis potatoes have never been affected by the disease in question in any per- 
ceptable degree, although it has prevriled year after year all around him, ever 
since its first appearance in the parish. He has uniformly recommended to his 
neighbours to try a change of seed, from wMch he hsis understood the best 
results have followed. 

With respect to the cause of the disease he must of course profess the most 
perfect ignorance. It is not the oommonrot which attaohs potatoes from bad 
keeping, or when they are not anfiioieiitly protected fi^om the frost, or when 
water is allowed to get at them. He shall therefore confine what further he has 
to state to such things as have come under his own observation, leaving to others 
to draw their inferences. 

1. lie wonld state that so far as he knows, the diseased potatoes are un- 
disting^hable firom the clean when they are taken out of the ground, and 
the dmerence is not observed for some time after — perhaps little attended to 
riU the folLowmg spring, when a new selection of seed is required for the ensuing 
crop. The diseased potatoes are then distingmshahle from the others by bang 
marked with brown spots on the surface, though in other respects appealing 
perfectly sound. These of course are deemed uuht for seed, and properly, it is 
believed; and are consequently thrown aside. 

The writer happened once to be present at the opening of a potato jut belongs 
ing to one of his neighbours, who bad a^ed lum fear a few of his potatoes in 
exCibsQge for some of his, whicfii he knew or sruspeetedwere nnfitfor seed, thon^ 
he thought they would do wril enough to eat •> The poMoeain the fit hod a4 a 
bluish musty appearsDouie, and the aproutii^s on sneh of them as were beginmg 
to vegetate were of a wiry sickly appearance,. Xdamly indiostlog the preBenoe ef 
disease, and the potatoes, when the trad was made, ootidd net he eaten. 

2. 'V^en the potatoes used for seed happen to be diseased, many of them 
never spring at all, and the shaws of those that do make their appearance above 
ground, have always a dwarfish riddy aspect, and never come to a proper nze — • 
and no tnbers are produced, at least none of any value. 

2. All sorts of potatoes are cultivated here. There is a pale red flattidi potato 
of eKocUent quality, wHoh, it has been said, never talus the dieeaae. The saadoMi 
said of a rotnad pmrpie-<mk>iarBd potato, marked wifii eererifi concentrie oinfies 
of rod inside, but the truth in either is perhaps not fully established. It is not 
usual here to raise potatoes from the seed, and no opinion can therefore be 
formed as to whether potatoes so obtained would bo lesb liable to take theffibease 
than others, or not. 

4. The writer stores his potatoes in a small outhouse prepared for the pur- 
pose. Bis tKoghbonrs most commonly store tbeirb in pits in their corn^yards 
iindenstath their ooriHitadc^ where ao web can reach them. 

Xa8%, He always gives his potato land a wmdmmte aJlewsnee of manure fipcun 
the dung-pit, which he rhmks teUrie to beep the ground fa heat, as well as to 
improve the potatoes both ab to qfuaiAty and epolitQr. The people in his aeigh- 
beiurfaood pla^ thmss nrithont maoiire, g m a m iS y m their beat ^'fktown” laiid,AS 
they term it, and have always a good retom when there is no ^sease in the oa^, 
though it is thought that the practice is injurious to the land by impoveririungit. 

Ho. 104. — The Eev. L. M. HAUinron. Manse of Bressay, Shetland, 1846. 

It does not appear to me to be of much consequence, either in staying the 
disease or in preventing Its formation what variety of the potato he cultivated^ 
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as all varieties seem to be chemically the same — ^but in my opinion a want of due 
attention to tbe chemical constitution of the root itself; has mainly caused the 
potato failure — so much to be deplored. 

It is evident that farmers in general treat their land with this great leading 
olject in view, viz — the raising of gr<dn crops, and manure it accordingly. An 
opinion as to the evil effects of this and other perhaps not loss injurious practices, 
I ventured to state to the Lord Advocate, in reply to a circular addressed by his 
lordship to the parochial clergy of Scotland some months ago, which 1 take 
leave here, substantially to transcribe. 

** The only rmnarks I would add on the subject of the above inquiries are— » 
that my own conviction, after a series of experiments for the last twelve years, 
lea& me to believe — that the gradual deterioration which has been going on for 
some time in the quality as well as quantity of the potato crop, has in a great 
measure been occasioned by the introduction, to so large an extent, of animal 
manures — and when the plant has thus become soft and weakly, cutting it for 
seed, a practice altogether unnatural, and I can say is often attended with the 
worst results. When the tuber is healthy and the ground dry, cuttings will do 
very well, but otherwise, such a practice is almost certain to effeot a fhalare^ at 
least, to a ^ ery considerable extent. 

^ In Orkney, where almost entire parities k the hands of small farmers, 
and where mantcre is almost never dsed for potatoes, according to their ordinary 
rotatloDa— both the quality and quantity of their crops are good — and any failure 
to a serious extent there, has, I am informed, shown itself only on those lauds 
where a different course has been pursued, or weakly plants set. In Shetland, it 
is true, we have whole parishes also in the hands of small farmers, but they generally 
set ap^ a very conriderable portion of manure for their potatoes; and, besides, 
they plant them all with the spade, and, with few exceptions, insist on making 
thdr rows run along the slope ; so that every shower of rain that falls is kept 
standing round the root of the plant. On the whole, as far as my experience 
goes, I feel no hesitation in saying, that I believe thorofugh draining,^ planting 
the potatoes whole of a moderate size, and in a soil not rendered exceedingly rich 
for the production of other crops, would in a year or two cause disease and 
deficiency altogether to dissappear. 

** The potato is a substance chenucally different from the other fruits which it 
is oertaimy most essential to cultivate, which may easily account for what 1 
believe to be a ikot, viz., that manures, and the manner in which they are appUed 
to the soil, while ^ey cause the one to produce very large returns, cause the 
other to pine away and die.** 

If these ideas are at all correct, it would certainly be supplying a great 
desideratum if any means could he devised by which the farmer could pursue his 
ordiua^ rotation, without either mjm*y to the produce or quality of the potato 
crop; in short, if any thing could be found by which the ^eterious effe^ Of 
those mantires in general used for the raising of gtsixi, fisow MINI BO 

rendered less injuritfOs to fho potato, 'WthA, a v!^ totko rostdt I 

attfc trying an erpe ri iMtl thk yeaif, wtdeh I ttfink will be founa to answer the 
object, so very rixuj^ m Hs applcation, and m itSelf so calculated to improve, 
rather than injure most soils, &ai it seems at any rate worth a trial. What 1 
propose is merely to fill the drills, on the top of the manuxe generally used 
(farm-yard manure) with plain sand, on which the seed, a small uncut potato, 
and not less than a pigeon’s egg, is to be laid and covered in the usual manner. 
1 am not quite sure of the result when the sand is laid on the top of the manure ; 
but that it will be found to be favourable without manure, even though the 
ground riiould be in a high state of cultivation, I have had ample evidence to 
prove. 

Much, I believe, has been both said and written for the purpose of proving that 
moisture has not been the originating cause of the disease; an idea in which I 
am disposed to acquiesce, though X believe, if there exists, from the injudicious use 
4>f manures or otberwi^, the sfightest predisporition to disease, the sorest 
lhatbodh <ff developing such, are to neglect to dry the land sufficiently by draining. 
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«ad to keep the potatoes^ after they have been taken up^ in a place where any 
moisture is likely to gain admission. 


PERTHSHIRE. 

No. 105. — ^Mr Archibald Gobrie. Annat Cottage^ Errol^ 4th March 1846. 

Accounts haying reached us of the disease having in the month of August 
affected potatoes in the warmer countries on the contanent> and gradually ex- 
tended northward in our island^ general attention was at liie time directed to 
the symptomatic appearances of this disease^ on commencing in the foliage, and 
extending downwards to the tubers ; and those sjmptoms appeared in the low 
Garae of Gowrie^ on rich lands^ where the stems were luxuriant^ about the mid- 
dle of September. On the braes of the Carse^ on dry black lan^^ the symptoms 
of the disease were less apparent^ and there^ ultimately the malady was less 
severe. 

It will be recollected, that in the end of August, and the two first weeks of 
September, the weather and soil were tolerably dry. My attention was at that 
time particularly directed to a field under potatoes in Annat park, braes of the 
Carse, about 50 feet above the level of the sea, on strong black loam. 

In thft field I had the most part planted with the Pertisdiire reds in the end 
of Apnl, and dnnged in the mill with well rotted farm-yard mantu^. About 
a quarter of an acre was planted with a purple kidney recently from the wilds 
of Peru, at the same time with the Perthshire reds. 

It occurred to me, from the accounts reaching from the south, that excessive 
moisture during the period when the tuber had obtained its full size, and before 
It was properly formed or ripened, had been in a great measure the means of 
producing or extending the disease. The stems of the PerthsluTe reds having 
before the middle of September shown a healthy-coloured ripening foliage, free 
from spoti^ while on neighbouring fields the stem and foliage continued green, 
induced the hope that my potatoes might escape, and certainly, as compared with 
those in the low Carse, there was little cause for complaint ; but on turning, 
and examining and picldng a month after they were in the pit, a sixth part was 
found diseased ; and this was quite observable at taking-up time, about the middle 
of October, as the disease had commenced soon after the rains on the 14th s»ep* 
tember. The Perthshire red^ it is well known, have been long in a deteriorat- 
ing state, and never show that smooth glossy leaf, vigour of stem, abundance of 
blossom, and profurion of seed plums, as about 38 years ago on their Bxsp intro- 
duction into PertbebbrCi bat the new Peruvian kjdw? pqBsessedaR that healthM 
vigour, and fbe foRage^ blossom, and abundance of se^ plums indicated youth- 
ful vigour. When the heavy rains commenced on the I4th September, I fondly 
hoped, from their vigorous appearance and the ripened state of the seed-plums, 
that I had obtained a variety, which, besides its excellence, was fikely to escape 
the common disease, and at all events to produce a healthy stock from which, 
to raise seedlings from the plums, a parcel of which I collected and prepared for 
the purpose of sowing; and a small parcel of winch I take the liberty to enclose, 
in the hope that some of your correspondents will join me in giving it a trial ; and 
in the confidence that a healthy plant will be raised from a vigorous parent, for the 
seed-tubers were collected before the disease appeared in the tuber; but on the 
20th September the disease began to appear, and the ground was so wet that 
they could not be taken up before the 14th October, when nearly one-h^f 
seemed diseased, — ^showing clearly that the gmlUy of the potato, perhaps its 
excess of starch, renders it more liable to the &sease, than the coarse variety of 
the Perthshire reds, — ^the Peruvian Iddney being the very best potato I had ever 
tasted. To test whether potatoes are liable to infection, I tied a number of 
diseased potatoes to sound ones, some 1 cut, and joined the healthy to the diseased 
part of another’s tuber, also cut ; part of these 1 covered four inches in the ground, 
fuad part I inserted in the middle of a potato pit, the ground indicating 43 degrees 
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Fi^rexilieit>buf; the pit» as is gesemlly the case/ indicating 15 degrees more. I 
found that this elevated temperature produced a rapid extension of the disease, 
the cut sets showing the exact impression the diseased parts had made on those 
vrith which they were made to come in contact, and in a week penetrated an 
mghth part of an inch in the formerly sound tubers. Those in the ground 
remained uninfected at the end of a month. The disease made rapid progress 
amongst my farourite variety, and by the end of January not one sound potato 
remained in the pit. I may meistion, that having raised it for several years, it 
never b^ore was in the slightest degree tainted; and 1 may also mention, that in 
tlie ssona field were afew of the Yorkshire reds, latsor than the rest in planting, 
not in least taintedL 

An alarm has lately been spreading, ihat diseased tubers ane likely to produce 
a diseased stocky if used as seed; I Imve some reason not to be apprehensive of 
thxs!, for in May last I planted all my varieties,, on newly raolaimed hiU-ground 
600 feet above the sea; the Perthshire reds and a variety called buffs were from 
partially tainted, and many of the sets being the fre^ parts of the diseased 
tubers; and on nearly an acre lhave not been able to a angle diseasedpetato. 

1 do not attribute tins so mndh to the new or ftuah state o£ the seS^ as to its dry 
heath-mouldlike xmture^ and the abamo o| fiiMfpard BAanare^ vridcb, when 
prodncing over ln}ainaB 0 e( hssdioea. IcMuid huatfal. The ground was manured 
with about tbaae ow*. lohi^e gusmo. Prom this field the Poruyian Iddaey is 
q?ute freofeom taiizt as well as the other verities. Although I have stated this 
met regarding my success from tobeiw not quite sound, I, as well as others, will 
prefer healthy se^ tubers whan they can be obtained. 

SwniS, Strageath, Orieft Pehrcuoy 11, 1846. 

Hhat the disease was caused by ** atmospheric infiuencQ,” there can be little doubt. Idaoh 
has beau written and said with regard to the cause ; nmmtefhng having been found in the 
decaysig potato, the souroe of disease was attributed to them. That parasitical fungi, 
sinriW in thrir nature to those which produce mildew and dry rot, weie the real cause of 
the malady, is the genexal opimon of those ^hose extensive knowledge entitles them to re^ 
apeot. It has been stated that one of tliose plants belongs to the goms Botiyiis, and 
is desoribed as entering the breathmg pores ^ the potato leaves ; pasring down thiongh 
iha nrtariDs cf the stem into the tchei^ where its s p awn fixas itsdl^ traveling the crilular 
BMBS, s a pM s ttu g the eelH akeMriSoi in tbeir otaoioal oonKon, and thus produ* 

ah^dacii^ In othaceaees, in d i a ea aad porriopc of the petatoeo where the gptwnlArtBt 
iqig wiwiilj (Primgooriwblai by the mast pnwfeiyd obserrers, it is suggested that the juices qf 
thephmt xsay be vitiated the pamsite whkh destroyed the leaves, and tbet pariacies too 
obsaiire to be distinguished by theeye might bo dicnhiited with the juieee, pnriudng disease 
by iiriiathm. Without the aid of the mzGrosoope, the presenee of the pararite is not to bo 
detected, unless it make its appearance outside ihe potato in the form of mouldy tafte; 
heMk UiofBcmdtimt it ispcodiuBed exriusLv% Tha» hMfc 

ohsorveoraia ecsiekiawe oBibapoisiiit tbadi tiada|iMMBof 

is jbixadift laigy^gBaa^ juri ihla w^aaeatiMeeii pdiwiStes ipraaixar 

pail^ in vrmot enA deui^ silaalntiis^ ircMhuaug infante Bauflhti^tWhkh is to hesaccesrihlly 
zee&Mhy diyncss and a low iemperabBO. 

Bui the mUdew-ioiigial theory does not appear to have been wdl established, for it is diffi- 
cult to conceive, why jSelds of potatoes near each other, and even the same 1^ of potatoes 
xn juxtaposition in the same field, should be dificrently afTected, and certain vaxierics more 
injured than others. And how it is that when sound potatoes are heaped where diseased 
ofues may chance to he amongst them, that if mouldiness appears, it inpiffiy estahliriies 
ifself on the sound potato^ ei^ecially if the tomperatore of the pit Is high, and will rapidly 
eaeteod tlmni^oat the entire mass. 

BM9ar weaether was observed over the whole of the north of Europe, as wdl as in Ame- 
ricii^ wtee fhe^diseasMr hatidtelared itself. About Ihe midffie of June 1648, We had a fbv 
hot days fcdlewed cridi, and afterfhe beghnuag of July, the weather again heeame sod- 
«diaBcb^hiii^ wbdoh as afamptly ehamged hatof eoldf oQa&nDDgthionghon^ the end of Jidy sEDd 
gnuirpail ofiA^goti^vntiawgMti wwbcf sooil^fd^wiih^ 
SiHlwa«asukhKnatiQDjQfTiztf»wwd€^^ 

rimiwgiailMgsqaiii^ itBwM 
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«oiuiniciaoik being foxnxed 'ffiUi a view le its &e cUung ; aiid to enable it to part witb 
this water its broad saconleat leaves are provided. To tlie motion of the fliddts 
temporature is im&venraUe, or to tho antion of the of the plant; and to 
enable the water sent into the leaves to be perspired, srmliglit ia moreover required. 
The amonnt of pempiiation of a plant in feeble light is sniaKl— in bright sunshine, copious. 
All these impor&nt fonolions were deranged duz^ the last season. That the potatoes 
have been compelled to absorb an unnsnal quantity of water, and prevorted di gMrf^ 
by the lowness of temperature and want of sunlight rendering it imposinhle for them to get 
lid of it by pers^^ratioi]^ has been ascertained by analysis of sonnd and diseased potatoeek 
The sound ones of previous years were found, by that eminent chemist Dr Lyon Playi^, 
to contain on an average 72 per cent of water, bnt last year from 72 to 75 per cent; 
whilst the diseased potatoes yielded as maoh as 80 per cent This mnst necessaxily "bm 
stagnated in their integrior, prodn(^ ixiitatlon and vitiation along the mreulating medhun, 
thereby causing a consumption in. the potato, exiting from the d^y of its partities by the 
stats i£ the ceUular tusnsf hrooght on by the weamert The dnesB^ is htiiered to hm 
arisen from physiosl or cihemiml oaoses prodtMed by the dsoi^ of tiurpotat? tiwe, in 
unison with the osygen of the atmosphere. 

Althoogh the first flymptoms o£ disease appeared to eororeenoo in the kaf, iq^ottingtaBd 
corrugating it as it spre^ yet it is btiieved by the best jwvictioal ohsesvem ta bawe cam* 
menced undeiground, m that part of the haulm immediately above the old set. 

From the prevalenoe of high win^ the potato haulm was knocked about until it bod 
wrouj^ a hok round by which the water descended, and there coming in contact 
vtiih.timrtiti4i^t]wdsti9xqM^^ end «tmg Ifios a E^pooga—itseif 

tematoral vigowr the potato phml^ and dAiBnbadtte oigyaisatiBaL AJow kii^eistan ns 
AbmptLy sneoeeded, witiifirost, enervatiogthe whole plant, asid eqsedafiy sSboiang that tender 
part of the haulm just under groond^ where water collects most, the traarpezatuxe is 
lowest. The spots on the leaves were merely the symptoms of the undotground malady; 
for when the attack on the stem beneath the ground was tiight, no indication of its piessooe 
mail tmnmbk in the folia|^ 

Fokkies have suffered most on deep loamy and lands, and less in diy, eieviteti, 
candy dirtricts, where the influence of the season waaiDi%ated by the tiowness of gmth, 
moempeoBatadfor by tlkaaiimalwamithofth^ Psafy soik saflhred least, and tholKF 
on the purest moss were decidedly soundest. 

The cells of the potato arefound toheernnposedof nitrogeneimor aaotisedsidttii^^ 
such as v^table albumen, &c. Moss btii^ largely composed of orgmie matter, sometimes 
as mudi as 70 per cent of its whole wtighb — ^when brou^ into a fayonzable state fbr de- 
oompotition, by dsstmetion of its antiseptic or presermg quahty, must furenh in great 

abundance prorkm oompcRmds so aaeessazy for the proper framewsrk of the potato. Ani- 
mal and vegetable matter added in abundance — whi^ is commonly the case far a potato 
&wise, in a peaty soQ undee deeay predntiwg a m i a w ps a , addgEeatigr ts^thiit 
knpBfkw^fiieiredW^ wi w wwrwi a is fnud t».|Bnwk wyWfaa m a meatfr si ln 
degree. The odlukr tisene of Ihe ttimr beiagjinwrtv 

foe xetisting the viefetitades of the late season^-iiid net t» be eastiy rcqituzi^ If the 
finunework of the potato be not strongly formed by haring a dne siqiply of mfx^genized 
oaatLsr, the cells, burning surchaiged with starch, will natuiully be broken, and injure the 
oelltdar stmeturo, rendeackg it more liable to deo^ under dreomstanoos such as heat and 
H fli ois tare.i 

EepticShciaadoreanure takf&ihnn the oourt-yazd, soaking with urine rich in ammonia^ and 
appli^ to allnrielstils^ witiamt at the same time he^ proper]^ balanced with aprepertion 
OBShonaoeoua matter, will nacBsaaiily produce a waxy or hetd^iearted potaito, an over- 
abundenee of prottin compounds, {Anting oells without stareh to fill them; but at the 
same time will prodnoe a rigerensfoBage^ enabling the plant in course of time to obtain car- 
hbnk acid from the atnos^ecs^ to form stai^ as. wtil as £eom the decay of the manure nt 
tile soil-Hsap]^yhig an overdose of carbonic acid; which carbonio arid is supposed to enter 
the roots, but at all events does enter by the leaves; and oonsequmitiy pi^uces a mealy 
<KittidjB. A rapture of the outer ctils, inside the cutitie, in the above droamstances, au^ 
fiurly be supposed to produce decay of the potato, eating inward Hke a canker. It is 
perificUy obvious that &e manure should be properly prepared, having the dne proportioa 
of azoted sal^tances and alkahne bases, to enable the phmt to assimilate the 
neoeesaiy to form its different component parts, as it cannot obtain a supply of carbonic add 
from the atmosphere, till the loaves are fomod. 
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Ih gcoxving potatoes for seed, th^ “woTild appear to rcqrure different treatment tlioso for 

tlie table, feeding cattle, and Idle staicb manmactarer-^the foimcr to have a liberal supply 
^ protein compound, l^e latter carbonaceous matter to a greater extent. Elnally, accoi^ng 
to the present state of our knowledge, as there are differences of opinion among sdontifie 
Tnim^ let 11 B bring the s^ into affne physical, or dry dean liable state, and then add the 
organic and inoiganic elements in sufficient quantify and in appropiiato proportions — 
natoie will do the rest. 

The late-planted potatoes suffered most, but all were attacked at a ceitain stage of thoir 
growth, towards, or when near to matnnng. Indeed, as a general rule, the potato crop 
was affected just in proportion to the state of ripeness it was in. Generally speaking, aU 
itawties, in whatever s^ and however atuated, whether hi^ or low, were more or less 
affected ; whidh is rather conclusive against the mildew-fung^al theory, and is diametrically 
opposed to any previous knowledge we possess of the attack of mildew. 

Feaiing prolhify in these prior observations, let me endeavour to ^ve a few practical 
liints as to the best method of preserving potatoes for seed during tho trying months of 
spring. The potatoes should be carefully turned over occationally by the haad, and all 
indicating the least disease removed. Eeepmg them dry and cool, by a proper Yentilatuai 
of the pits or heaps, is of vital importance. A well-di^ed or naturally spot should 
be sdected for pitting the potatoes**in narrow pita (xmtaming about senren cwt. to 
yard in length — with diain-tfles or pipes placed loegitadfeoiidfy atnd transversely, at short hv- 
teorvads, in the bottom of the pil^ with upid^ all open at tiioir extremities, to 

gve the whole a current of odd dry air. Thatching the pits well with straw has been 
found to answer w^, hut is not sufSdent to protect the potatoes against frost winds ; and 
therefore, a very little earth mnstbe added, with merely as much straw as will keep tho 
earth £c^ mixing with them — to facilitate the process of turning or removing when re- 
qdxed— and to he wdl thatched and roped with straw or other xnateiial to keep tho whole 
^perfiectiy dry. Turf-sods laid next to the potatoes, and thatdied over with straw or rashes, 
make an eaicftTIflnt covering for the pit or bin, but can only be procured in certain districts 
where there is Hberty for catting them, and the carriage not too expensive. 

It has been recommended to bed the potatoes in layers of charcoal powder, charred saw- 
dust, ebarred peat ernehed, burned day (chairing so^ is much better than burning to a 
reddish ash, as thdr absorbing and dirinfecting powers are much enhanced by the presence 
nf finely divided carbon), and dry soil mixed with burned undaked lime, broken down to 
effect thdr better inooix^ration. But these are too espensive and troublesome plans to be 
generally adopted; thou^ in situations where the materials can be easily procured, they 
o^t be employed to great advantage 

^ Ttet the potato crop of last year was so generally attacked wilh consumption in many 
diatdets United Kingdom, that seed potatoes will require to he imported, there can 
be no dionhL But merean^ enterprise will not he wanting to bring seed ffom the south 
of Kurope. 

The whole potato crop in the province of Gallicia in the north of Spain was reported to 
be perfectly sound, and as great numbers are annually grown for exportation to the Spanish 
West Indian Islaud^ a conuderable quantity could h® readily procured* ConEadeiing the 
dimaie of Gallima, seed from that quarter would appear wdl adapl^ftrnpfftNki|^ fUfik 
No disease appeared inthsida&dof Qmmea, wlridx mi^ fv^ ^JmNhqbAI^ 
deans, tire eaxfy potidpes gathered hi Jufy were aomtd^ ihe lite (x^ 

They were ieperted, iireree^ to be sound in the noorth of Bdotiand. 

The charred pat&g-stnffe recommended above, diould be used in storing the potatoes 
in the ship’s hold, to prevent fermentation during their transport ; for, to prevent intestine 
motion in the potato before it is committed to the soil, is of vital importance. 

Potato planting in autumn has been practised successfully by Nr Grey of Dilston, 
Northumberland. He had an increase of one-third in his October ]|^anted potatoes over 
his April ; there was little difference, however, in Hs October, November, and December 
plantings. The planting may even bo extended into January — and a considerahle breadth 
has been planted in this nei^bourhood during January, especially by Mr Faidmoy, 
aad Dalpatrkk — an enterpri^g fanner — which ^ves wide scope for the operation ; hut the 
must be ikormghly drtm^ or naturally dry, vrought^ and wdl pulverised, be- 
mre there is much chance of success, and tire planting never attempted but whentiie sdl is 
in afine s^ace oondition or tid. The seed ah^ must be perfectly sound. Ut Grey’s treat- 
re^of his antunm and spimg planting were as near as possible alike, bring placed in drills 
mdies wide, and six indres de^, with the manure n'nd *^' the sets, and there was no 
peteeptihle at the time of taking up, about the 14th eff October last; the earliest, or 
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«QfcauuL and winter planted, showed a few blanks in the rows, but more vigour and greater 
streng^ in the stems. He had the laige potatoes cat in two, and the small ones planted 
whole in autanrn, bat the cat ones gave considerably the laigest crop. The spring planted 
had tho like seed cat in two, bat were defective by about one-lhird, wluch is a large deficiency 
when the sml and treatment were alike. The aatumn planting certify deserves a general tri^ 
after such favomahle results ; but in a soil that expands and contracts with frost and thaw, 
of coarse it will not succeed. There is no doubt, however, of success, if the soil be first 
iried eorr^Utdy^ loosen^ wdl commingled^ which should be the case at all 

times before the potato is committed to it. 

The potato is an exodc and tropical plant, aud although it has long been acclimatized, 
we know in practice it is a delicate esculent, requiring a great deal more care in its culti- 
vation and preservation generally than it has yet received. 

I recommond early pUmting before the ond of April, not only as a great preventive against 
failuxo in the seed or sets, but also in diminisbi^ the atta^ of delate malady — talcing 
into account sml and situation. 1 likewise advise maloDg only two sets of a potato ; to cut 
off the root-end, laying it aside, and to split the remainder longitudinally, so as to have 
some of the rose and eyes in each set, which is important. 

It has been recommended that potatoes intended for seed should be planted on tire flat 
ground two inches deep, not earthed up, but the soil kept loose and clean : and thp crop will 
be as large, and the germinating powers invigorated by the greater number of the tnbers 
having grown above ground reemving the advantage of light and air — strenglhening the bnds 
or eyes — and believed to bo much hardier, and not so e^y injmed by rain or frost as those 
^wn in the usual wayi^ A manure oontaibmga propondsnnee of protein compounds tiionld 
be added to the soil some time prewous, properly inooiporatetl, and the land lurou^ 
to a fine fnable state, before the potatoes intended to be grown for seed are planted in the 
fiat surface. 

The wearing-out^plant theory is not wdl estahlitiiod; althou^ no inconsiderable quan- 
tity of learning is Imught to bear on that point, the vaiieties are dying of old age, and it 
is attempted to fit this speculation to the potato. But suck a theory has arisen ^atly, if 
XM)t altogether, from deterioration in the plant produced by bad management. Ba^g po- 
tatoes ftom the seed or apples, however, is said to have dnven away the curl in some parts 
of the country fi}rty-five years ago, and for the sake of experiment, being of importance I 
quite edneidewith the propriety of a vigorous trial bting made by the horticoltuiist, as be^ 
most in his province, to raise from the healthiest seed that can be procured good varieties, 
notwithstanding that the potato raised from seed in this part of the country only a few 
years ago, as wdl as in other parts, has equally failed with the long-caltivated varieties, 
from all accounts 1 can leain. 

To imitate nature as far as practicable in laiting potatoes for seed, is of vital import- 
ance ; and planting shallow on flat surface would appear to comprehend this principle. 

" Ho. 107. — ^Mr Jahes Gousiir, Overseer at Aidooh. 26th March XSirff. 

Ist^ The summer of 1845 was very favoorahle fear the oidtivation of potatoes^ till the 
latter end of July and first week of August, with two finosfy n^hts about the 10th August; 
and about the end of August the stems and leaves of the potatoes appeared ripe. At that 
time 1 cut a fofw stems of ours, which were very decomposed; and on examining the potato 
field the second week in September, 1 observed an occauonal tuber with slight blights, as if 
oooamoned astroke from a lead drop. 

2df The varieties oultiyated in the district are calicoes, Pertii reds, buffs, and blues, all 
of wHch are mare or less tainted with the ^sease; those least injured are the ealioore ; and 
1 think there will he a of that variety sound for seed to plant the district, and 

on most farms they have suffered comparatively little, particularly on the farms that have 
a northern exposure; and at this time those free of disease are shooting strong hedihy 
stems. The iw, hlnes^ and both, have been very muoh affected, and few of these varieties 
will be fit for seed ; in fact, they decomposed so fast, shortiy after bring stored, that they 
have mostly been consumed by cattle, or carted to the potato mill. 1 cannot distingi^h 
much difference ftom those long grown and the ones latriy raised from seed, but t h i n k 
those recently obtained from seed have the preference. I find potatoes grown cl(^ by the 
ride of the Allan, where the ground is loamy and damp, and those grown on higher and 
dry ground, are very little different, particularly if the see^ have been previouriy planted 
iu the same soil ; hut seed triken from diy land to damp, or from damp to dry, the 
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crop has been moro diseased ; but there is little or no disease in mossy land, and 
anlaadthat has not been cultivated previous to the last potato crop. I do not think tho dif- 
Saoent kinds of manuies indnenoe the disease, os I have seen evidences in the same soil of 
loB^ stable-yard dtmg, and a half manuting ivith made dnug and half goano, vrithoot 
being aids to dlsinnguish any difference as to the disease in the crop. 

3d, The mode that hfut been adopted in storing the potatoes is laying them in boaps 
about a yard wide, upon round sticks or sdeepera l&d over witk a thin tmf, and an open 
drain, cot 18 inches wide and 16 deep, around the pit^ and the jot covered with straw, and 
in some cases with eartii, ventilating the top of thapitmth saiaU bundles of stranr, wbidi ate 
lEEBCwed and xeplae^ but 1 find an entire covering of straw has answeced 

bofL. I have Imed miaing the potaiboes with lime when pitting, M without any benefit; 
and 1 think the very best plan that has been adopted for preserving the crop is, that in 
ddowing the potatoes to remain in the diill where they were grown, covered over witli 
esttiu 1 have examined several fields left in this way, and the potatoes that were not 
diseased at the end of October, are in most cases fine of the disease at this I admit, 
by aSowing the potatoes to remain all winter in the dnll, 1 lose all those di 8 aa 8 ed 4 but 
should the disease appear again this year, 1 shall tun over ^ potato dnfis about the 1 st 
IjTovBmber, remove ^ that I tiunk dis^te^, and Cover up those appaeoitly SMUoyd; fiv in 
my opznicm the potatoes have got delicate, and liable to iiQtay finun ^'^rigrr in the atmo^ 
s^uBie, and perhaps letting them lie all vdntar m hm grown, wall renew 

'tbeor GQDStitl^ifilL. 

The cri B a ae p bawe been longest ooltivaied in this district; there have been very few leds 
planted fixr the last two years, and they are less diseased than the bufh and blues ; it is 
only about ten years tince tho buffs were first gouetally cultivated here. 

hTo. 108. — Sir John S. Biohabdson, Bart, of Pitfimr. 4tii May 184C. 

®wry 1. About tho end of August 1 discovetred the first symptoms of disease, in 
form of on oe B s a i ored dead stmn a^ leaves. There had bem much rain and a low tern- 
panfiose, and tiio stems were unusually loxoiiant. Ou e*«mfnTng the tubers at period 
I Go^d cfiscover nothing wrong, and 1 kept some of them for a couple of mon^s, which 
continued sound even after being cut in halves. 1 observed nothing peculiar about the 
flowc!^ and the apples were generally well ripened, which I have proved by nosing a large 
«piantity of yomzg plants finm the seed. It was the begbming of October, bedhre the 
in this nmghbourhood were discovered to be generally affected, and at this period the brown 
gm^nne under the sMn was peremved. This gaaogreaae was the geneval character of ^e 
£se^ in this part of the county, and there was very little of the internal rot which vnm 
feinbed o^ tonM at the DonifinBaB meeting, os the oharaoteristin feafm of tibe diaeMe in 
Imditipk In the zaenth of October the stems become soft, fell down and tbvn bl fwlrr- 
ened. ho; August the black stems remained standing, and the same may be s aid (ff Sep- 
tember. , 

Qitsry 2d. I undeistand that the regents escaped the disease on a farm in thf s ndgh- 
bouafanod, but this nuy be acooimted for finm the tireamstances of the case, vis^ a mossy 
ixdMoilinmBnypaitteof thefium^ As fia m I h^jak IfmA 

fam seed dsyed the saaMSjfan/ae 

1 Ml isdbasMni fibabeithiNiaieviMietnilitihedi^ of manioxee had any 

in promoting re£ar£ng, or preventing the cUscase. 

^ Li light, and especd^j gravelly and mos^ smls, there is scarcely a bad potato, whereas 
in stiong and letentive soils a sound tuber is the exception. In the Utter, even although 
drained, the soil w^ saturated with moisture for a veiy long period, while in tho former 
the excesb was rapidly carded off In the latter, tho stems xvere rank, and probably con- 
^aed a saperabnadance of deteterions sap, which found its way to the tubear, while in the 
finmer the stems were not more luxuriant than they usnally aro in strong soils. 

^ In t^ month of August I saw a fieM <ff potatoes in the uplands of the district of AthoJI, 

mwenb the stems and leaves were then quite yellow and almnafe and vet 
an irnaound potato from the fiddL ^ 

<ipery 3d. Potetoea have been stoored with ventilatom of tiles, some maraly covered with 
<rthem with tmf, otheKS is the codinajy way, bob theteanpesrodtobeWy 
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Wiuui I fitffb suspeeted tiiafc the ^oaee had reached my ficlda, I proposed pidling all tht 
sisema of my potatoes, hot 1 -m diasgaded &om doing so hj the opinion of two agnmilbnr- 
iats of more caLpeneaieo tham myseE Several wo^ aftorvarda I did so in one leld, and 
had them mown over in soother. Bodih^fllds were veiy wet when the potatoes 
up, imd immediate^ shopped on hoard a vaaael £or the T4nM(lDn madmt, where they anived 
f&er a fortnigfafa passage, with the greater part of the cargo in had order; bat some that 
were gathered from the field where the stem were drawn are the only sonnd potatoes whjuohJC 
now tavBc. 1 found nearly the same result in a cottager’s garden, where all his potatoes 
were diseased, occoept those in one diviaon, of which & steins had been cut over with the 
■sldEie for food to the cow. If the disease appears again, I shall he much disposed to try 
the efiecb of tins treatmeDt in the fields. 1 am now doing so in the garden fonang-fiames, 
where the disease has shown itoelf, just about the time tlmt the ripening of the tubers com- 
mences. 

1 have ondtted to meniion thatf I tded the efieci of hfin-diying, which produced a hla^- 
nres, and, in some cases, ai hollow poxtieain the centre of the pot^; thus^I t^k, provtog 
that a portaon of the potato wus not thoroo^y lipened, and indeed this was in most oasias 
very e^dimt if a thin skin were cut, when you found the intertor nnusnally trauaspaxent, with 
an excess of mdsture sufficient in many instances to trickle over the dd^ and the staroli 
cells rough and ill formed. 

The potatoes tamed up by the plough for spring wheat, in wet ric^ land^ were not more 
unsound in the month of FebrcLuy tlum those which were pitted in the months of October 
and Kovember, while the same treatment appears to have caused decay in other cases. 
'Vl^th tiit» wlm left the potatoes in Urn drills during thavrintoi^ IjSnd*ihey have kept well 
in diy ground alone. 

1 planted in Jauuaiy, Fehnaxy, and Mamh,aU in stimig rich land, aiud the tubers i^pear 
gene^y sound and sprouting vigoiomdy, while 1 leam in other ports of the couutiy that 
the early planted seed has rotted. Mine, both whole and cat, were powdered with lima. 

iSfo. 109. — Sir Dated Diikdas, Bart of Dnnira. 28th May 1846. 

tff answer to gumyflrst, it would be about the 20tb September that tim ahawn first 
appeased to decay, the westher being wet at the tfma The stems, at fint looked bctfwsi^ 
as if seorehed, and afierwnids th^ natonlly died away. 

Query 2d. The common wMte garden potato entirely esooped the diseoefr; this 
aoise fiom their bemg earlier ripe than the other sorts. The Perthshire red hi» been nx^ 
less slanted than have the kinds coUod calico, buff, and blue. From my own observation, 
1 have found no difiference between the potatoes raised fiom seed, and those fiom the 
oii^iuil tubers. In this locality, potatoes planted in moss land have been less affected 
thm those in black or tillysoUk The different lands -of manure seem to hove had no 
wfifeet in promoting or preventing the disease. 

iStawyfid. In genem th^ have heim stored in the usual way^ in pits^ tbase being 
znndr A gi^ many hm ODfwred tiem wxm t^ 

the emth, some covering them as usual with straw, others with flasi. The foxmer of these 
is generally admitiod to have been the best, but I hdSese the most sucoessfed way has been 
in spreading them thinly over a diy clay floor, such as a nudt bam. Ibis has bm founds 
very oomement way, as they have required to be so many times picked, that this has 
been foiuid to be the eaiy proper way to prevent the diseased potatoes fiom iofecting the 
ottea Wooden fiooxs were tried, but proved worse than tither pts or day floors. 

iftwbidL potatoes were planted in 1845, was recovered fiom muir m the 
winter of 1848^!, mcring been al^ut ftdly half drained on the furrow lystem, onto 
iuiving been is part of the ground in 1844— delation about 400 feet above the sea level, 
and having a southern exposure. After haring got two fiirrows, the potatoes were 
planted in the begbnnng of May (fiom the 5th to 9th), the weather being cold and danxp 
at the time. Were used about thirty tons of wdl rotted &nn-yaid dung peraere, oxiEd 

planted aH with Perthshire reds, exc^ a few drills of calicoes, the sets bdng pretty large. 
Thejr came away strong and hedthy, and continued so until the middle of September, after 
winch th^ made little progress, until the shaws naturally died away about the end of that 
month. They were sdlowed to remain in the ground until the 27th October, when 
were lifted and put in very small pits, and covered with tur^ in which way th^ remained 
fbr a fortnight 'i^hout any earth. Bring then naturally dry, they were covered with about 
rix inriies S earth, previous to wMch a port of one of the pts was carefully powdered with 
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hot Erne. There T^ere a few of the sort called calico in a small pit by themselves. At the 
time of lifting, the disease appeared amongst these, but the leds seemed almost entirely 
free from taint. On the 19th of November, the pits were opened; the reds were in tine 
order, and looked equally as fresh as when they were put ui ; the c.Uieoes were decaying, 
and covered over with white spots. On the lOth of Decemher, the reds looked well, and 
were good for using, although not so floury as in some seasons, but tbis might bo accounted 
fw on account of tbe new land and heavy crop. On the 2d of January wo^ again looked 
over the pits, and found very little alteration on the reds, but previous to this the calicoes 
were so for decayed, that they were only fit to be ^ven to the pigs. On the 28ih of the 
same month, little could have been said regarding any change, but on the 24th Febmaxy, on 
looking then> over, there were some white spots discoverable upon them, but not what 
might have been thought any thing mateiiaL On looking them ov^ on the 12th March, 
the i^ots had mudi increased, and decay seemed to be evident in about a fifth or tixth 
part ; the Sthers were growing, and some of them had sprouted half an inch ; they were 
then carefully hand-picked, tliree-fourths of the whole having been foxmd quite fresh. We 
are still continumg to hand-pick them, the disease continuing, but not making rapid, pro- 
gress. There was no visible difierence between those limed and those not. 


PEEBIES-SHIBE, 

No. 110.— Mr AsfDSEW Buchan, Factor at Haystoune. 14th April 1S4G. 

I may first state I have seen a little d!sea<4c among onr potatoes here for thicc years 
past, but rather more thfa year than either of the oth^ two, and still to no extent worth 
notice. 

Crop 1844 1 planted as 1 always do, one half blue, the other half of buff potatoes : the 
blue were on the low side of the field, which was soft mossy soil, ori^ally drained from 
a marsh : the huffs were on the rising ground alongside ; part of the ends of the drills, 
however, entered forty or fifty yard^ into the marsh. The blues were as fine a crop as over 
I lifted, the shaw strong, bloomed full, and carried immense quantity of seed ; in the bu£& 
the shaw came up tender, never covered the ground so well, nor bloomed so full, and car- 
ried seed but partially ; and although the shaw was stronger on the marshy ground, they were 
not equal to the blue. I paid no farther attention to them till lifted, when the buffs were 
small^, and qiute an inferior crop to tire bine. 1 pitted them out in a dry fitid-pit, sunk 
four inches into the ground, about 3J- feet wide, covered with straw, the whole covered with 
earth eight inches tMek, with a wrsp of straw' protruding through the top of the pit as a 
ventalator at every fifth cart-load. When the pits were opened, 1 found anumher (ff rotten 
ones among them, but not to a great extent. I observed a white moulding round the eyes 
of some of them : when these lay a short time longer, they uniformly became rotten ; and 
I also observed, that none of those upon which the mould appeared ever iqjrang; the eyes 
appeared to he entirely dead. 

I planted a part of the blue over again in 1845, but purchased new seed of the buffs 
from a higher district (nei^hourhood of West Xintoxu) The crop upon the whole nothing 
3^ to 1844, but the bines were as much inferior to the buffo this year as they were supe- 
rior last I manured part of the land upon which they were planted in November, and 
part when planted, with farm-yard dong; those manured when planted came fully 
quicker up at first ; hut when taken up I ]^ew no difference in them, ndther did 1 obscive 
any difierence of the disease in those manured in November, from those manured when 
planted. A part of the land at the head of the field was heavy clay damp land. I ob- 
served the dis^e was worse here than elsewhere on the field ; but the womt of all was 
upon a sandy diy knoB in the very centre of the field, where there were double the quantity 
of diseased ones that were in the wet part, although there were more in the wet part tlian 
in the rest of the field. I paid no particular attention to them in the early part of the 
season. 

When taken up, and sedng the disease fmrly upon them, I laid them all upon the ground- 
floor of a granary, floored with wood, with windows for ventilation on all tides, which 
1 kept fr^uentiy open ; picked them all over, took out the small and those seen to he dis- 
eased, laid straw between them and the walls, bat nothing on the top, till the iqtpearance 
of frost, when I covered them with straw, which 1 imineSatdy removed on the retnrii of 
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i^bli weather, I frefjncaitly looked at them during winter, but never considefred it neces^ 
sexy to turn them over again till about the end of Februaiy or be ginning ot hlarch, when 
a few more diseased ones were taken ont, bnt not worth mentioning, perhaps l-4.0th 
or l-50th port. For a number of years past, 1 have observed partial failures ibm the 
sets dying. 1 have heen in the regular practice of planting all my middling-tized small 
ones whole, and find them never to give way ; they reqnire to be planted tiiinner than those 
cat, as more stems come up fmm them. Those planted of whole potatoes had as ,Tnu eh 
disease among them as the cut had. I may mention, that I observed it recommended in a 
newspaper to dry the potatoes slightly upon a Idln. 1 tried this also, bnt found them to 
do mu(^ better in the granary. In sho^ X found the Idln a complete failure as a preserva- 
tive, os they went fnrftier wrong than the others. I have made no trial of any way of 
keeping them bnt one ; hut having the means, I adopted this as the most likely in my esti- 
mation to keep them. Although I did not make the trial of a pit this year, it is my belief, 
had I closed &cm up in a pit, they would have been worse than th^ arc 

No. 111. — ^hlr Bobert Boyd. Maimion Place, Innerleithen, IGth March 1846. 

The disease made its appearance here about the 15th of September last, and for some 
days previous to that date, the soil was completely saturated with rmn ; and being succeeded 
by two or three days of excestivc heat, at mid-day the steam or vapour was distinctij 
seen rising from the soil, and to this cause we attribute the premature decay of their sterns^ 
which had more of an auiftanna? Aue than the &2acAe»ed appearance of shews which had been 
cut down by frost No sooner did we discover tbc premature decay of the stems, than we 
instantly examined the tubers below; and although asristed by a microscope of conrider- 
able power, it was not until e^ht or ten days had elapsed that we could discover the slight- 
est taint, which had a brownish appearance, somewhat resembling a rotten apple. The 
shaws, which had decayed mosfirapi^y, were almost in every instance found upon examina- 
tion, that the epidermis of the sti^ below the surface of the ground was of a umiUy ap- 
pearance, and more or less in a state of decay, often cHrintegrated and completely rotten ; 
the leaves and branches according with the state of the part of the stalk below the gronnd. 
That certain varieties have so far escaped the disease as to show that the predisporition was 
stronger in some than in others, will & questioned by few. Some years ago, we got a few 
seed potatoes from Mr Bruce, tenant, Greenknow, Berwick — ^they areknownby the name of 

Jacob’s cattle’*— which had heen planted by Mr Bruce and hisfrtber during the last eighty 
years without one solitary instance of failure ; and with onxselves last year, the crop was 
most satisfactory, and perfectly free of disease. We planted last year, by way of experi- 
ment, sixrowBof bla(i potatoes, which were gathered fromtlie tops of the drills, and 
were green-aded on account of thrir bring uncovered and C 2 qK)sed to the sun. We also 
planted other rix drills, which were taken from the some stems that produced the green- 
sided ones allnded to : but wlule the former produced an excellent and a perfectly sound 
crop, the latter turned out a miserable one, and any thing but free of disease. The late 
green-mbhed kidney we found a healthy variety, having produced large bunches of apples^ 
and their stems continued healthy and vigorous until cut down by the frost, and up to this 
moment not a solitiuy tuber has fallen a sacrifice to disease. Last season we examined a ten- 
acre field of potatoes, the greater proportion of them bring the property of the cottagers of the 
village of Innerleithen, tiecd potatoes, we are aware, were brought from almost every quarter 
of Bcotbrnd ; the variety of manures, too, were great, being every kind in use, from the scrap- 
ings of the roads to the refuse of the vroollcn manufactories, whidiis composed of wool and 
oi4 the strongest manure that is used. Notwithstanding, the disease pervaded the whole field, 
with&c exception of a small quantity which had been planted mth seedbron^t by ageutio- 
man some years ago from South America, and a few of the old Scotch whites, and &e old 
Scotch hku^ The cups, althougli hitherto but little used in the county for seed, so far as 
wc can learn, have altogether escaped the disease. 

From repeated experiments performed during the last five years, we have found that the 
old and long-cultivated varieties have been less subject to failure than the new varieties 
rai&ed from the apple. In point of fact, until such time as we began to raise new varieties 
from the apple, such a tl^g as failure or disease was never once heard of, and to this 
circumstance we in no small measure attribute tbe deterioration of the common or late 
potato. We are prepared to name many of the riiepherds of Scotland who are about to 
pUut seed potatoes of different varieties, wMch have been handed down from father to son 
for some generations past, and who have never up to this moment observed the sTightc^t 
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taint or discas**, or anything in iho least degree approaching to a More, although they 
have been planted upon the identical spot of ground for 30, and some of them for up- 
wards of do years, and manured annually at the rate of 50 tons an acre. In the ton-ncro 
fAi/1 already alhided to, ■where the disease prevailed so univcraally, ■mious patches of early 
potatoes were planted of different varieties, which were found at lifting to he perfectly 
of any taint •whatever. Had the mode of raising new varieties of the early potato heon 
equally simple os that of raising the late, we have no doubt whatever hut tlio early po- 
tatoes would at this moment have been in no depee less tainted than many of tiie laic va- 
T-nff t year, Mr Thorhum, tenant of Elibanhi planted a small field on the bank of 
the Tweed, of 3 or 4 acres, the riinws of which were entardy consumed by iho rabbits long 
before they were ripe; and although the crop (which was extremely small in size) did 
sot amount to a fifth part of an average, and altogether unfit for the table, they are 
cosskLered wril adapted for seed, being perfectly soun^ 

Mr Biydon, Haugh-head« planted last season irith potatoes a bank of sopreripitous a na- 
ture, tTiftt. it stands about the angle of 45 degrees. The crop was not very abundant, 
but excrilent in quality, and perfectly sound in constitution, while those planted on the 
horizontal plain at the foot of the hank, wme tainted to a potato. Mr Balglehh, overseor 
to Mir BaDantyne of Hollylce, on lifting the potatoes last year, found that the huffs were 
much infected’ with the disease, -while the cups wore perfectly sound ; and, by way of ex- 
periment, half a boll of each Idnd -were regularly Toajki together, and pQcd up in a heap, 
and cai^Uy covered over -with ferns ; and after aUewing them to remain in that condition 
for nearly a mouth, the pit was ■uneovered, and after the most careful examination it was 
found that no injury whatever had been communicated to the cups, although the taint in 
the bnffs had been graduallj increasing. The late Tam Tait, the minister’s man, who had 
been regularly liained to the culdvation of the soil firom his earliest infancy, and who wr s 
a great enthusiast in propagating the potato, and who, for many years previous to 
his death, made a regtdar practice of collecting the excrescence or plums produced by the 
potato stems, which, he kept in a cask of sand during the winter for the following year’s 
seed. 'VV'e have often -witnebsed in the same field, when a great number of the cottagers’ 
potatoes turned out all but a failure, Tam’s invaikbly continued healthy and vigorous, and 
there is no ihstauce on record of his having ever experienced a failure. From the experi- 
ence we have had ourselves of this description of seed, we without hesitation pronounce 
that of all methods for renovating the potato plant, the planting of the plmns is dc- 
ddedly the best, and any quantity can be produced 1^ simply breaking a porrion of the 
stems ; indeed they con be produced Burn no other cause. T^th regard to the storing of 
potatoes, we should say from experience that keeping them in a large -well-ventilated apart- 
ment is unquestionably the best and most cconoonioal mods of preserving this valuable 
root — ^affording as it does a daily opportunity of turning them over, and at some time 
Belficting those that ore tainted for the cattle and the pigs. The next method wMch we 

have proved feom experiment, is pitting them -uitli dry sawdust, allowing, if we may so 
speak, every potato to ocenpy its oum cell ; and although some of them ifeould tnm oni 
toiated, we find that it does not communicate any injury to its healthy neighbours. This 
method we find superior to pitting them in the soil, as the sawdust seoms in some moasuro 
to arrest the disease, or at all events it does not hasten the dcoomporition of the plant so 
mpidly as the moist earth ; but in the keeping of iomd potatoos for a^, we g^e a pre- 
feience to their bring kept in the sril to every other mstiied hitberto known. Tlie early 
plsacdang of cut potatoes Is, in oux opmioD, one of the gnstest errors which can be com- 
mitted hi the management of tins vahuMe root^havxog ourselvos more than once found 
firom experience, that potatoes planted early in April turned out a failure ; while the same 
seed, planted in tlie same field -nith tho same mmure early in May, turned out a most sa- 
tisfactoiT crop. WTien potatoes aro planted -nhole, thc^ cannot be too early put into the 
ground, provided the soil is in a condition to receive them, os th^ can nowhere be in a 
state of gieater preservation than in the sod. From the early nature o£ the present season, 
which certain^ forms an exception to the general lule when potatoes ought to be planted, 
and we would therefero strongly recommend that all potatoes be planted ncaily a month 
earlier than usual, otherwise a large proportion of the will he destroyed or broken 
off in the planting, which vdll have the efibet of deteriorating the plant most material]^. 
Seed potatoes this year, from which the sprouts have been plucked off, ought to he regvrd^ 
with suspicion, and rejected in every instance when known, as it would ho imprudent in 
the extreme to plant potatoes for s^ which have already ahausted more one-half 
of thrir vital euer^es. 
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At a late meetuig of the Agricnltnral Chemistry Assodation, we observe that Professor 
Johnston diowed a potato whldi he said was a perfect mass of disease, and jet b(^ a 
healthy and vigorous dioot, whidi diowed that a diseased potato would grow, while Dr 
Greville stated that the tiibers whidi it produced would not necessarily be diseased. This 
was a consolatory assurance, and ought to he widdy known. The learned professor also 
recommended “ the propiidy of planting potatoes before they to shoot.” With re- 
gard to the jdanting of leased potatoes, we can spe^ &om the result of repeated experi- 
ments performed during the three years, during which we not nnfioqnently re- 
moved & sou fiom aromod the seed plants, so as to ascertain the true cause of thrir 
failure, which we attributed to the rapid decomposirion of the cut or whole potato, 
as we all hut invariably found that dthough the upper extremity of the sprouts was 
strong and somewhat hedthy, yet they diminished so rapidly in rize until they reached 
the old tuber from whence they took their rise, and at that point were found upon ex- 
amination to he so extremely d^cate, that they much more resembled a fine white siik thread 
than potato sprouts. The fibres or roots, too, were in geuerd so delicate and so imper- 
fectly formed, that in some instances they were scarcely perceptible, and therefore we ceased 
to wonder why so large a proportion of them never come to maturity; and when any of 
them reached that length, they were not only highly unproductive, but the tubers in genecal 
were small, and of the most unshapriy form, not'unfirequcntly resembling &iger-and-toe 
turnips. From these results, we would consider it unwise to plant diseased potatoes for 
seed. If ever there was a lime when more than ordinary exertions ou£^ht to be made in 
the sriecrion of potatoes for seed, it is certainly the present ; and with all dno deference to 
the opinion of l^fessor Johnston, we would stron^y advocate (from the diseased state of 
the potatoes, generally speaking) the propriety of testing tho vit^ty of all potatoes intended 
for seed before planting, and this can bo eorily accompliriied by putting them into a wann 
apartment, where they will sprout in the course of a few days ; thereby afTordiug an oppor- 
tunity of selecting those that produce healthy, vigorous stems, and rejecting those that 
produce sickly sprouts, as also those that show no symptoms of vitality whatever. 
These methods being adopted, the probability is, that a crop of a satisfactory nature will be 
the result, while those planted before th^ have ^own the lightest vitality will prove 
hlanky and unproductive. In these opinions, we feel assured that we have the coucaixing 
tesiamony of every practical agriculturist who has ^ven the subject that consideration 
which its importance so folly demHnd& 


EENFREWSHIEE. 

No. 112. — Ux WnxiAsi Glex. Hawkhead Mains, Paisley, 24th March I84G. 

1st, About tho he^uning of September lost year, tho weather having been cold and 
damp, the stems and leaves presented the appearance of having been touched with fiost, 
though I attribute this not to fifost, but to firing, or some kind of heat in the atmosphere. 
The disease was very little noticed in the tubem till the beginning of October, when, 
after a continned cold rain of about two days, the disease flowed itself in them by a brown 
appear.aacc under the skin, which increased to a hard blade substance, with a disagreeable 
odour, until decomposed altogether. 

2d, I am of opnion that uclther the previous cultivation nor the wetness or dryness of 
tho soil, have had any effect upon the d^ase, hut would say, that in very rich soils, and in 
places whoTO they had been forced, or a great quantity of manure of any sort used, with the 
view in dither case of producing a great crop, it has been deddedly worse ; whereas in 
places where there was a poor crop, it has not b^ nearly so bad. Potatoes raised recently 
firom seed, seem to have been as much aff^ted as those rmsed from sets ; hut of the difiGsr- 
ent varieties I think that the **Amcricau early,” ^‘cups,” and “Ir^ rattlers,” have 
been least affected, the kinds cultivated commo^y in th^ neighbourhood, while ** smooth 
and rough reds ” were very had. 

3d, The best way to keep potatoes, I wotdd conrider to be, to put them dry in small 
narrow pits, with not more than 2 to 3 cwt. per yard, kept dry and well ventilated. 

By adopting the above plan, the potatoes, particularly the varieties above mentioned, have 
kept wdl without there h^g more rotten ones than we have had in former seasons, though 
I still think that the disease is in them. By taking great care, however, in the sdection of 
the sets, and with the advantage of a good dry season, I should hope that the disease will 
yet leave us. 
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No. 113. — ^Mr Thomas Glen. Ilawkhead Mills, 2Gtli Mardi 184G. 

I commenced planting my potatoes the first week of April 184u, and fixushed on the 
30th. 

I had a good hraird, and the crop looked very well up to the 20tli August, when the 
shaws had the appearance of being frosted, but not very bad. 

I sold them on the foot on the 15th September, but reserved for family use a few bolls 
of the first planted ones, which were stored at that time, and have I’eniaincd quite free of 
the disease ; the rest of the crop was lifted about the beginning of November, and pitted in 
the usual way, via., about three bolls in the yard, with straw and earth put over them. In 
about a week after which, on examining the pits, a nnmber of the potatoes showed small 
mouldy spots ; and in less than two weeks after this, there was a i,doleiit fermentation in 
difibrent parts of the pits, and great loss. 

The variely of potatoes planted was the rough red. 

I had nineteen acres of potatoes, aboni four of wliich were sold by green sale, without 
any appearance of the disease being seen. 

I may mention that I planted the head-iidges with American early potatoes ; they were 
Hfted at the same time as the principal crop, and pnt into small pits, intending to reserve 
them for seed ; but I had to remove them soon after, as they were spoiling fast, to an out^ 
house, where 1 mixed burnt gypsum amongst thorn, which had the effe^ of completely 
dr^g the diseased potato, axidl stop^g any further loss. 

I intend to plant three acres this season ndth this seed : indeed, I have it ent, and was 
ready to plant it on the 13th current, when the weather broke ; but as the cuts are well dried 
with bmut gypsum, and ftom my experience last year of the good cftects of gypsum, I have 
no doubt the seed be as good for planting a month after this as it is at present. 

No. 114, — ^Mr Peter Algie, Old Mains, Ihchinnan, 31st Mainh 184G. 

The potatoes most productive, and kept the growth longest, were those that suffered 
most from disease; whereas those which were ftosted, and decayed soon ucio gene- 
tally free from disease. I commenced taking up for market on the 2Gth of July, 
and continued darmg every lawful day. without hearing the least complaint, till the 4th of 
October, when a slight jErost and heavy rain set in ; and after that date, the disease manifested 
itself, and, made rapid progress, so that they became quite unsaleable. So I think it must 
have been something in the atmosphere that was the cause of the disease ; but how it might 
have been avoided or retarded, I do not know. 

i No. 115. — ^hlr John Brock, senior. East Bams of Clyde, 4th April 1846. 

1 never had so large a having upwards of 1200 bolls. I had about 800 bolls dug 
l>efore I was afraid of the (fisease, and pitted them in the onlinoty w.iy, about tlirec bolls in 
the yard. However, on examining the first dug pits, I found them in a great state of fer- 
mentation. and quite hot. 

I made nir-holes through them and turned them, mixing them with lime, &c., hut to no 
good effect. I did not dig the others till after tbree weeks, and pnt them iu small pits, 
about one boll in the yard, and ventilated them with drain tiles ; and th^ kept mu<di 
better, bnt the disease was as bad in them,^ and I bad to sell them ^ makdng farina, to 
Cowfeeders and others, at a low price, from XOs. to 148. a ton. 'With regard to the 
print, the Society wishes information regarding general appearances. The places in the 
field where the stem and leaves gave way first, were freest of the disease ; where they kept 
the growth, which is conbidered a sign of a large crop, they were far wokc, or whore 
planted and heavy' dunged with strong fennented manure, they were all bad, but a largo 
crop. The second point with regard to the various kinds, 1 cannot say I know any 
diteence, for I change all my seed every year fium the fleams, or some high ground 
known for raising good seed ; and though my ground w'as all drained, they were aS bad. As 
to the manure, 1 shonld suppose that strong formented horse-dung was the worst, as pota- 
toes keep the growth longer with that maniurc. 

"With regard to the third point of storing or pitting, small pits would bo best, if 
well vmtilated with drain tiles, and only well covered willi straw till the fiust begins to 
make its appearance ; but riioidd the tubers he as deeply affected as they wore last year, 
even these espedients Will not save them, though they may be the means of making them 
keep tin Implied to other uses. 
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Ko. 116. — Colonel D. H. Macsdow^ox of Gar£bland, Lochwinnoch. 

1 first observed the plant affected partially, the stem drawn up and dwindled^ 
leaves not expanded, the seed at root moist and decayed. October. Observed the new 
tubers affected, but not generally ; a slight brown mark, like a bruise on an apple, in- 
creasing rapidly when pitted, when whole pits are destroyed in a few days. 

2d. Early potatoes the least affected; of the late potatoes the cups appear the strongesh 
plant, and least affected. Causes very contradictory and incondusive. Wet seasons ; seed not 
ripe; too early taken up; on account of irost'or following crop; six months required 
fully to ripen. The earlier planted the smaller the crop, but the better the potato. Soils 
in the same field contradicting every principle — high and dry, moss atid icef, dry manure 
and night-soil, alternately good and bod crops. 

3d. Shallow dry pits, and lightly covered. Many saved by diy-houdng, constant picking, 
and dusting with lime. 

No. 117. — ^Mr A. F. OABDHEn, Overseer, Barochan, 28th April 1846. 

Quej'p 1. The disease appeared first upon this farm at the end of August and beginning 
of September, in a small field of American early potatoes. I may remark that this field is 
comideiely sheltered upon three tides by wood ; the fourth side, or south one, is open- It 
next appeared in a large field upon the north side of a hill the be^ning of October, although 
it was general in the low part of this district by tbe end of September. The stems, 
leaves, and fiotvers, upon the two fields mentioned above, were not in the slightest degree 
affect^ previous to the disease appearing In the tubers, nor afferwaids, as stems and 
leaves above ground continued quite healthy to appearance, with diseased tubers attached to 
them; and 1 have lifted what appeared decayed or ripened stems and leaves, with the 
tubers attadied to these stems, which appeared and continued to be quite sound and healthy.. 
Tilien first attacked ly the Jiseiisc, the tubers appeared on the outside of a Ihid purple 
colour, sometimes spotted on the ends or tides ; and sometimes the whole outside of the 
tuber was affected, which, when cut into with a knife, presented very much the appearance 
of the disease usually termed dry rot, which has existed for a number of years in the 
potato crop, canting large failures or loss after the tubers are lifted, and put up for winter and 
spring use in pits or houses. At tbe lifting season last year, the disease had seldom 
infected -the tubers more thanfirom l>8th to l-4th of an in^ deep, of a light brown, 
colour. If the tubers were now put up in ridges, and well ventilated to prevent heating, it 
seldom penetrated further, and the internal part of the tuber continued firm and wHte* 
having no appearance of decay. Many fields were minutely examined in Augost and Sep- 
tember, and plants lifted every two or three poles, to judge of the crops. This was done in 
many parts of the district by judges appointed by local societies to determine the compara- 
tive merits of crops btion^ng to those competing for premiums ; and in all plants so 
lifted, I did not either hear of or see a tingle case of disease ; but when those fields were 
lifted in October, they vrere found generally diseased; and what in this is remarkable, is, that 
the tubers of the plants so lifted and put back into the ground were all healthy and sound. 
This seems to in&ate that early lifting or removal S the stems, even before the tubem 
were quite ripe, might check the disease, although a great pai-t of those that had not been 
d}stnri)ed were diseased. The weather during the spring of last season was dry and cold 
up to the month of July, during which month wc had almost continued rains witli cold 
winds, and it continued very much the same during the rest of the year. I very much, 
doubt, how'ever, if we can ascribe the (fiseasc of the bypast autumn to this peculiar state of 
the weather, firom this consideration, that the ^ease was most virulent and destructive in 
the best sheltered and warmest districts, w^hilst those grown upon the uplands in cold bleak 
situations in the hills, were oomparativdy ftoe from the disease, the greater part of the 
crops there having nearly escaped ; neither do I think it can be ascribed to the influence of 
the soil of the uplands, as the crops upon soils of apparently the same character in the low- 
lands have suffered as severely ; and if wo ascribe the disease to the weather, how is it 
that the cold bleak itiauds and shores of the north of Scotland have escaped, whilst the 
crops are so much diseased in the warm and dry tituations along our warm coast and 
drained lands of the interior; as also from accounw rectived, the potato crops in the warm 
dry lauds of North America have suffered severely for years from this same disease. Prom 
the above considerations, it appears to me thatwc must look for some other cause than the 
wetness and coldness of the weather of the last season, or other atmospherical cluiuges, for 
the appearance of this modification of disease. I think, instead of ascribing the disease of 
TRANS. — OCTOBER 1846. 2 M 
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last antimm to atmoi^lieiical causes, we are waxrented m considering it to be a modiiioatiou 
of that wMch has appeared in the tubers in autumn, and partictikrly in spring, for a 
number of years. 1 mean that disease which has for many years past appeared on the 
fikins of the tnbers in autnmn, in the form of pocks or small brownidx specks or ulcers, 
which, by spring, extend nearly all over the tubers, forming large ulcers, and cauring a 
total blindness of the eyes and loss of vitality. This is a most dangerous disease, and has 
causednearly the total bss and failure of many fields in spring, from want of a caicM 
inspection of the tubers and eyes before planting. Large failures took place here irom this 
cause in the years 1834r-3i5-S6 ; but from care in sdecting the tubers, we have on this 
farm been entirely free, or nearly so, from spring faHure for some yearn past ; and I have 
reason to believe we have suf^fred less from the d&ase of last antnmn in consequence. 

This of With^habr or loss of 'vitality, which 1 described in 1830, is, I have reason 

tobciheye, the same we latriy suffered from, and which seems to have fir^ commenced in a 
modified form. In loakmg over a paper I wrote upon the failure of the potato crop in "the 
year 1830, 1 find the following dcscaiption of tills discaso, which 1 had noticed and ])ointcd 
out some years before, and wMch still describes its appearances. This disease, wluch has 
caused su^ destruction to the potato a*ops of this country, may be even observed in autumn 
when the crops are lifted, but still better in spring when the pits arc opened for planting. 
If the tubers be nanwly examined in aatumn, this disease will be found on the skin in 
numerous minute ^ccks of a dark brown colour, the rest of the akin appearing of a rather 
duller colour than a healthy tuber ; but in spring when the pits are opened, the pock or 
ulcer in most cases mil be found to bare grown a great deal larger, many of them from 
l-16tii to l-8th of an inch in diameter, and veir often to have run in to each other, 
producing an ulcerated appearance all over the surface ; if tiic eyes or buds arc now examined 
closely, they will be found to be mostly blind; and if any of them shonhl have sprung a 
Httle, they seldom grow further, but die upon exposure to tbe air. The tuber still retains 
its shape, and to a casual observer appears quite sound, the disease destroying no more than 
the and 'ritality of the bnd ; in this stale it is quite fit for food, and is usually more 
fiinn and mealy than those tubers from tbe same heap in which the vitality is not destroyed.” 
If tubers having the disease described above are kept for somo time after the beginning of 
summer, this corroding of the iddu sinks deeper into the substance of the tuber, and it 
then presents very much the same appearance as the disease of last autumn. In some 
cases where the pocks are not fully extended all over the potatoes, some of Iho eyes may 
have escaped, and will shoot but ; these, if planted whole, may produce weak and 
unhealthy shoots and tubers ; aud there is not a doubt, that, whether this disease is a 
modification of the present disease or a different one, it has caused many fiulnres in spring 
when planted, and may probably have caused the present disease at the lifting season ; but 
whether it is a diffitent disease or not, that it causes an nuhealthy state of the plant, there 
is not the sfi^test doubt ; and that this may he conveyed to Ihc progeny, is, I think, also 
probable. Huy we not either look with more reason to somctiiing ^ this kind for a 
solntion of the cause of the disease of last autumn, than to any peculiar state of the 
weather ; for, however well the crqis of the north of Scotland and mir uplands may have 
escaped the disease of last autumn, these situatious have not been a Siffegoard to them 
from the pock and blindness wbich, from efvexy thing 1 have soon, is more extended in the 
Qcops from these Situations this season than X have ever observed b^Eoro, many that I have 
examined bring abnost totally blind and rdeeratod fimn tl^ disease ; oven potatoes brongltt 
from InvecneBS and other iiMiem counties for seed, where disease was said not to exist, 
1 have found on inspection that they were not free from the pock or blind-eyes disease, 
nearly one-half being more or less affected with it. Now, if the munniu is a modific.ition 
of the blind-eye and pock disease, it is not improbable but the iimn*ain may yet .‘ippear in 
those northern counties, and particularly that there is eveiy reason to Iwlieve that if the 
pock does not receive a check, it wiU, after a time, present the very same appearance as 
themuirain. 

Query 3. — ^I am not aware that any variety has entu%lT escaped the disease in this dishict, I 
say none, hut some varieties are more diseased than others. The white blossomed 
cups are best adapted for making farina, os they contain a greater qnantity of starch 
any of tiie otilier varieties ; Imving made trials of this some years ago, I fiiund they l axcee dod 
the other varieties in quantity of staroh, as six to four, and old Scotch white potatoes have 
suffered least, American early and rough reds come next, Berwickshire blues, buffs, 
white dons, have suffered most. I am not aware that potatoes raised from seed are 

h) disease than those long raised from tubers ; indeed, my own expezicnco coufiwnft 
that th^ are not ; as some I raised one, two, and three years ago, were fully as much diseased 
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ai> ilic older varieties, anil 1 have found that they have Icon as lialla to fail after hdng 
planted in spring from pock and blindnGS*^ as any uf the older varieties. Heavy loams and 
day soils scorn favourable to the disease of last autamn, both upon drained andundrained 
land. Potatoes grown upon new land seem less hable to the disease ; light lands were 
nearly free from ^sease, particnlarly in elevated sitnations, a? two or three hxmdred feet 
above the sea, as also on moss lands. Upon all the best cnltivated and richest manured 
lands, the potato crops of last year suffered most ; but this disease has likewise attacked the 
tubers of crops to which no maniirc had been applied. Where some kinds of chenncal 
manures were applied to the crop in spring, although they may not have totally prevented 
the disease, still there were fewer diseased tubers amongst that portion of the crop to which 
they were applied than amongst those which were manured with fann-yard dung i^ne. 
A portion of about two aores of a ten<-acre held was manured with a mixture of salts 
composed as follows : — one owl. of burned hones were dissolved in half their wd^t of 
sulphuric acid; after standing for twenty-fonr hours, the following salts were mixed 
together and poured in amongst the dissolved bones, viz. ; one cwt common salt, one cwt. 
sulphate of soda, seveaty*two lbs. sulphate of magnesia, and forty->two lbs. sulphate of 
ammonia ; the whole was now well stirred up to inooiporate them together, and let stand 
for forty-eight hours, and any extra moisture was absorbed by mixing with diy earth, saw- 
dust, moss, or wood ashes. The above quantity was given as manure ffnr one imperial acre. 
The tubers upon this part uf the held manured with the above, were completely free &om 
the disease, whilst those manured mth farm-yard dung in the same field were less or more 
toudied with it. From former trials 1 had every reason to beUeve that by the use of 
these salts in combination, 1 had invigorated the diseased seed tubers in spring, and firom 
tbrir effect, as recorded abov^ in preventing the disease of last autumn, 1 have hopes i^t 
with a more extended experience of their effects, we may at least greatly alleviate if not 
totally prevent the ravages of disease in the potato crop, particulwly if the cats before 
plantmg are treated in the add solution as is hereafter mentioned 

Query Sd. The nsnal mode of storing potatoes in large pits 1 always ^approved of, and 
have for some years stored my potatoes in narrow ones not above three feet wide, which 
may account for this form having suffered less than many others in the ndghbonrhood; 
heating being so injurious to the ke^iag of the tubers; and for this reason 1 have fiirtber 
narrowed my pits, having proved this the most succesi^ mode of preserving both healthy 
and diseased tubers of the last season, lily plan was as follows : — Select as high and dry a 
rituation as possible ; make the surface smooth ; mark off the ridges from two to two and a 
half feet uide, of any convenient length ; upon the centre of these ridges lay a row of com- 
mon drain tiles with cross ones rcachhig to the outsides of the ridges; every dx feet upon 
these, ridge up the potatoes, bringing them up as narrow upon the top as posable ; lay a divot 
or turf next the potatoes on each side of the ridge, to reach firom the surface of the ground 
at least one foot up the sides (this being the port of the ridge where they are most likdy 
to bo fiusted) ; thatch now all over with well-tlrawn straw to the thickness of at least siz 
Of eight inches, roping all seeorely down ; this will be found to keep them quite seenre in * 
ordmaiy frosts; and u vsey hard, a little litter or waste straw may be thiovm over them 
besides. By following the above method, 1 have been enabled to keep even diseased tnbeis 
in as good condition as when they were lifted, tili the month of Aprfi. As regards the 
preventing of the disease extending from unsound to the sound tnbers in the same pit or 
ridge, 1 consider there is no fear to be apprehended that this will take place, as 1 have had 
-them lying together all winter, both in the houses and ridges, when, if not heated, no 
communicatioii of this disease took place by their contact. 1 have also taken a slice ^m 
off each of them, diseased and healthy, and tied them together, and these healthy ones are 
now as free from disease or taint as wW this was done. I have also limed a considerable 
portion of the Lost year’s crop, but did not find any particnlar benefit as regards prevention 
of disease from its application ; it had the efiect, however, of making those which were rather 
watery in quality, dry and meidy, and of a most superior quality for table use, I mi^t 
liave meotionod here that numerous farina mills were put up in this district for the pur- 
pose of converting the tubers into starch ; this, however, will not be found a profitable mode 
of Goubuming them, as it requires a condderable outlay of capital to fit up thcbC mills and 
keep them in working order ; betides, that the season for converting potatoes into starth is 
so short, that these milla must stand idle at least nine months out of the twelve ; beosusey 
if not made before the end of January, a contiderablc loss of starch is the consequence; 
so much so, that wliiht from 8 to 9 tons of tubers will ^vc 1 ton starch at the lifting 
season, it will require from 20 to 23 tons lo g^ve 1 ton in spring. Having tried many 
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substances last vrintei: and Ibis spring for preparing the seed tubers for jdanting, many 
of wbicb bad been made tbe subject of csperiincnt in former yeai\ amongst oUiei's I would 
particularly recommend tbe following to tbe attention of the Society, imd from having used 
it smee tbe year 1813 with the greatest success, I find it Ibis season particularly applicable 
in our present circumstances, and can recommend it for bringbig away a tpiick sti-nng growth 
in even particularly diseased tubers ; it is also easy in practice, wbicb is also w'-ortliy of 
consideration in a large establiobment. Take a tub or tubs of any convenient si'/e, but such 
as 'will allow of a common potato-basket to bo dipped into tbuui ; put into tliese tubs 100 
measm-es of water ; add to this quantity dtber 2 or 3 of tho same sized nieasm‘cs of sul- 
pbnric add, and stir tbe water and add togetlier. Now, whether tbe tubers arc cut or 
planted whole, put them into a basket, and dip them into this acid solutiou, keeping them 
in for about two minutes ; drain the Hqnor oi!^ and spread out tho tubers ; then dust them 
over with fine pow'dered quicklime. By so doing, you not only check any tendency to de- 
cay, hut it has the effect of stimulating the growth of tho tubers, which is of the greatest 
moment in spring, and destroying the disease. In proof of this, from diseased potatoes a 
parcel of cuts containing fresh buds or eyes were taken and prepared with the add solution 
in October last year ; these were found to have kept quite sound during winter, and 'wero 
planted about five weeks ago, and are now springing strong and healthy to all appearance. 
With respect to fungi bdng the cause or merely the cf&ct of the disease, there seems to be 
a difference of opinion ; but be this os it may, if fungi exists at all, it 'will ho destroyed by 
tbe dipping in the add solution, and decay prevented, at least till such time as the shooU 
are above ground, and have made roots sufficient to nonrisk tlie stems iudependcut of the 
seed cuts. Along wth tho above, I would albo recommend shallow idantiug, which I con- 
sider of great importance, as the plants come away quicker and stronger, and ultimately 
^ve a birger and healthier produce. 

No. 118. — JuJjAS Poulock Younger of Pauside. Broom, 30th April 1846. 

Ist. Previous to three or four days of almost constant rain, somewhere ahoui the cud of 
September last, there was no disease noticed in this district; and in one or two instances 
where the crop was nearly ripe by that time, although not lifted, there was, comparalivuly 
peaking, little disease. 

2d. la several localities of low mossy ground, where the shaw at an early period of tho 
season was blackened with frost, the crop, when dug at the usual rime, was almost en- 
tirely free of disease. 

dd. In most instances where tbe crop was voiy largo, the disease was much more prevalent 
than when there was a scanty crop. 

4ib. Those stored with lime 1 Imve found to keep worse than where notinngwas applied, 
and the smafier the pits the better ; but I think those which were allowed to remain in the 
ground imdug till lately, have decidedly kept better than any other. No doubt the season 
• has been peculiarly favourable for that meUiod, as we have had no frost. 

5tb. I know very little ^fibrence in the amount of failure in one kind of potato more 
than another; if there is any, I should say the cups have kept best ; the butts worst; and 
the different red and white binds much alike. 


ROXBUEGHSHIRE. 

No. 119. — ^Jlr Georgu W. Hvy. Wbiterigg, 17th March 1840. 

It gives me much plcasuiu to be able to say, that 1 am but ill qualified to ^ve answers 
to the queries sunt to me tbrougb you by tbe Society, as 1 have very few diseased potatoes 
among those cultivated by me this year; tbe reason of wbicb 1 ascribe in a great measure 
to having pbinted the previous year on new land — land which liad been in giuss for a great 
iramber of years, and which grew a very luxuriant crop, and of course, when lifted, were 
not ftdly ripe. 

That <arop consisted of tbe old blue or blade potato, which has been degenerating for 
many year^ tbe early American, a few of three different kinds which a ftiend sent mo 
£x>m Berwick, out of a sldpload which had been brought for seed ftom Perthshire ; two of 
‘wiudi kinds ^d well; the other was an entire failure, the drills having to be so'wn with 
turnips. Another k^d which 1 had was ori^ally black throughout, and which 1 ob- 
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tained &om a fiiend near Bdinbuigli three or fonr years ago ; and a curious drcomstance 
I'cgai’ding them was, that the first year th^ grew on my l^d, they turned up a pinkish 
white with a fine pink coat ; the next year tb^ were pure wMte and beautifully mealjr 
not a black one among them ; for a year or tw'O a few of them had a slight pink streak 
through them, hut that has disappeared. This kind has always been a free grower, last 
year producing a very heavy crop, and this year the (srop has also been goo*d, though I had 
T cry few of them xdanted, in consequence of my people disliking their white appearance. A 
fiiend in the neighbourhood got a parcel of them, and 1 understand that they were the only 
ones which succeeded with him this year. 

All the kinds which I have enumerated grew very luxuriantly, and flowered freely last 
year ; this year, on the other hand, the same potatoes being planted, the stems neither grew 
strong, nor did they flower at all. I believe I did not see a single flower this year, hnt the 
stems were covered with growths, evidently naalformations of the side branches and leaves 
of tho main stem, caused by the superabundance of sap. I have often seen these upon the 
stems of potatoes, but never to su(& an extent as this year; and they were generally about 
the size of a pigeon’s egg, which 1 had purposed gathering with a view to autumn planting.^ 
to see if they would produce a crop ; but the early frost which did so much damage to the 
Stems, injured these albo, so I did not like to venture. 

My ci'up this year was not large, as tbe crows bad been very diligent upon them 
from the time of planting; and the field being out of the way, could not be pjfoperly pro- 
tected. There was, however, a fair crop from the stums left, and the potatoes escaped the 
disease to appearance at that time. They were very carefully picked, throwing aside all the 
crow-picked and worm-eaten ones, together with the small ones which were planted 
without inanm*c about the middle of December, on a portion of the same ground from which 
they were lifted ; they occupy about a quarter of an acre, and I am enabled to say, that 
they are all, as far as 1 have examined, in a good state, and sprin^g ; and this will be the 
means to a certain extent of testing both seed and sofl. 

The large potatoes, which had been picked, were pitted in the usual way, with a covering 
of straw and caiih above; the only difference this yem: from former }cars being, that wisps 
of straw were put here and there through the tops of tho pit, to allow of ventilation. After 
a time, when rumours were afloat of a neighbour's pit having fallen in, 1 was induced to 
have my pits opened and carefully examined, and out of about loO bushels, about one bushel 
of diseased potatoes was taken ; and when they were opened a short time since for the pur- 
pose of bringing a portion into the house, they were again examined, and about the same 
small proportion found wrong. 

Those which have changed colour were in a small pit by themselves, and on examination 
were fonnd quite healthy; and these, with a few early American which were in the 
same pit with the blues, and also healthy, I purpose planting as soon as 1 can have the 
ground ready; whether in the same groimd as last year, or in a different field, I have not 
yet determined. 

I may remark that this year the potatoes were grown in a free turnip soil, w'hereas last 
year they were in a stiff day wheat soil, the Med with which it was planted having 
been raised in the very field, though not on tbe same portion of it, to which the seed 
was agiun retumed this year, so that it is somew'hat singular that tbe crop has escaped, and 
it will be more dngular still, if those I have again planted on the same soil for next year’s 
crop escape. 

Yon will perceive that I have used the term this year, meaning 1843, and last year 
1844, with next year 184G, which X mention that there may be no mistake of the years. 

1 hiave kept myself cxdosivcly to my own crop, conddering that such was tbe meaning 
of the drcular. At the same time, I 'may state that the disease has been very prevalent 
in this quarter, more especially in the g^ens of the villagers (Bowden), where scarce a 
good potato is to he found. 

No. 120. — ^Mr WitLiAM Ogzlvie of Chesters. Branxholm, 20th March 1846. 

This district of the country was mudi affected with the potato disease. I am of opi- 
nion that it hay been much influenced by climate and soil, and certainly inversely vdth the 
hdght of the countiy where the potato is planted ; and on jpeat soil the disease scarcely ap- 
pears at alL 

Tho most successful means that I have seen adopted to preserve the healthy tubers, as also 
to axrest the progress of the disease, was to thoroughly dry them in the open air, and store 
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thfim in nairow well-ventilated pits, covered as usttal with straw, and six inches of earth. 
1 have preserved a few equally well, and perhaps better, spread out in a woU-ventilated 
graojiry; but this requires more accommodation than can well be aflbrdod. 

I tried the espeiiment of cutting oil the soundest and freshest-looking eyes from the dis- 
eased tubers, and pladug them in hiyers of djnj s/iorp sajtdj in narrow well-ventilated pits ; 
and en opening them last week, found they had kept extremely well, and throwing out 
v%oious shoots. These of course ate now rc^y for seed. 

I also stored some with quick-lime, hut they did not keep well, also some with chaff and 
cut straw, iu a potato house, and they were equally bad. 


Ho. 121. — Mr BoBEStT Nisbet of Lombden. 28th March 1486. 

My potatoes were planted at the usual time on a piece of fertile loam, iu a low sitoatiou, 
and h^ 3 cwt of goano, with 12 tingle cart-loads of farm manure, applied to them pet 
imperial acre. The crop looked most promising until the beginning of August, when the 
disease made its appearance by a space of about ten square yards becoming dark and blighted 
hi the shdw, ffom whence it extended itself on all tides, and had completely affected the 
whole crop iu the space of three weeks finm its first appearance; and allhou^ some kinds, 
such as second early and Irish cups, have suffered less, yet all have bmn affacted, the least 
so to the extent of one-half; and having tried various ways of kJseplBg them, I wouM re- 
commend their bting laid upon a bam fioor anti fieqpxently turned over, picked, and divided 
into heaps, aooordcng to quality, and applied to smtable purposes, such as the table, feeding 
of oatt^ pigs, &e , ; and whore the soil is dry, would also recommend a quantity being leS 
in the gronnd for seed the following year, which 1 did last season, and intend making use 
of the sound ones for that purpose (which 1 have examined and found in a very hetithy 
state), in preference to those that have been pitted. 

No. 122. — Mr Jons Dciigbos. Spylaw, 18th March 1846. 

Query 1. 1 contider it was not until late in the season that the disease manifested 
itself h^ ; ceittinly not before considerable a^tation on the subject hod been exhibited in 
other quarters, was it admitted that any disease prevailed at all. Indeed, so little attention 
had bera g^ven to the matter, and the disease may be said to have boon so tiig^t, if it 
pterailed at all previous to the ordinary season of lifting, that that process was in general 
wtil advanced b^oie the discovery of any taint ; so much so, that in many cases contiderahlo 
lose accrued in consequence of ignorance of the disease, and no ptecautiona having been used 
in pitting. Thus no observations that I am aware of had been made as to any pocoliarity 
in the appearance of the steins, leaves, and fiowets ; but 1 may mention, tliat although I 
nsTur rscoBoct to have soeu so rich a devtiopement of flower on my own crop as in this 
season, it was observed there was scarcely an instance of any fruit (apple) having been 
fonneil The tubers tainted — vitible en being taken up, perhaps in not more tiian one in 
eig^ or ten — showed a slight discolouration on the tidn, which, when cut with the 
knife, appeared to extend fittio beyond the surface, and exhibited an appearance very similar 
to the wound on an apple occationed by a fell or brmse. 

Query 2. The varieties known here as Irish enps and second early hm been much less 
affected than the darker tidboned kinds, dons and blues. I am not aware of any difference 
InriBg been observed as to the effect of &e disease on roots recently raised from seed. As 
a geu^ remark, no distinction seems to have been noticed as regards disease, traceable to 
the state of the soil in respect to previous cropping, or wetness, or Iiaving been previously 
drained. I have heard that insufliciently prepa^ farm-yard manure luid proved prqjudirial, 
though I am inclined to think, perhaps not more unfavomriibly adverse th^ in comparison, 
such an application might bo expected to accomit for in ordinary circumstances. Sly own 
^tatoes were this season planted after an apxilication of guano in the drills previously 
l^htly harrowed down, the land hamg been tiso wintcr-dongud slightly with fann-yard 
manure. The crop was fully less affected with taint than many of those around me. 

^ Query 3. Any process by which the tubers are deprived as quickly as postible of UTia&- 

mtistnre, seems best eticalated to prevent the spread ef disease. The usual suioonaiioda- 
ition on a feim steading; does not admit of so bulky an article as potatoes being spread out 
in sutii a way, under cover, as best to facilitate tiiis process, otherwise this might bo firw; 
xetmmmended. But I liave finmd that potatoes can be pretty rapidly deprived of extra 
SMdstore^ by btii^ put up in narrow he^ on the snifeoe of the ground, in an esg^d 
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fltoition, in the first instance sli^tly thatched or coyered ivitih straw, to he added to as 
the season ^yanoes. No earth on^t to he put on pits contaimzig paiida]l 7 diseased roots, 
at lea^ nntil th^ are found to he completely dry. As already alluded to, great loss was 
o^eiienced in many places in the district from pits haring, in igooninoe of the eristence of 
di»3ase, been made np and earthed oyer in the nsoal way immedmtriy npon the roots bring 
raised, by wJuich, from the spread of taint in the diseased tnbers, aheatwas cQmmzmicated 
to the stme, which lestOted in the fermenborion, and consequent destraotian, of the whdia 
mtss. It is not supposed that otherwise taint is commtmicated in the pits to the soond 
potatoes, thou^ the extension of indpient, and what is at first scarcely perceptible, dis- 
ease, no doubt gtves an e^)pearanee of on increased number of tnbeis haring been affected* 
I had an opportonity of sering the other day a quantify of potatoes raised which had been 
left all winter in the grottnd, a portion, each alternate dziil, haring been pitted and earthed 
np in the nsnril way in antomn. Ihe number of sound potatoes seemed fully more as left 
in the drill daring winter, and were certainly m a more pleasing and fierii condition than 
those in the pt. 


BOSS-SHIRE. 

No lS3.-~h£c GiiA.nx.ns Babclay. Indibroonx, 23d Mardi 1846. 

There haring been no disease in the potato-crop in this neighbourhood, nor under 
my observation last season, it would bo great presumption in me to say a word on the 
subject, further than highly approving of the Highland and Agricultural Society of 
Soimand acquiring all the information posrible, and doing every thing in their power 
to prevent the recuirenoe of so great a calamity. 


No. 124.— Mr Duncib Davidson of Tnlloch. 22d April 1846. 

Although there is an evident reluctance on the part of many growers to admit the 
tact of taint existing in their stored potatoesi, 1 have examined minutely many sud^ 
and, almost without an exception, have discovered the infection, 1 do not pretend 
to account for this disease— me weather was most probably the cause to a great ex- 
tent — carelessness in the selection of seed another. 

I have met with many who said, on my pointing out the disease to them, " Oh ! if 
that is the taint, we have seen it for some years No doubt that^ inthxsoouiify, 

the disease has not been so violent ; in other words, the decay has not been so rapid 
as in some other counties. I examined many pits before Gi^bnas— and in some of 
my own pits I observed the commencement of disease. 1 bad a large quantity re- 
moved from the field to a cool and sheltered bam-fioor, where the potatoes were 
thinly spread, and where there was a current of air. Those treated in this manner 
decayed very much fiister than those left in the field in pits The sorts were various 
— ^Inrii cups, dons, buffs, and a sort I got from the late Sir Frauds Mackenzie of 
Gsirlodi— there was no dedded preference to be given to any— they were mixed, and 
all seemed to decay with the same extraordinary zapidify. I feel quite confident 
that the disease is infectious, and however much lime may check the disease, it does 
not cure it. 

The potatoes most pure from tdnt, whidi 1 have seen, are some << Jersey reds,” not 
a very esteemed kind in the London market, they weie grown by Mr Denham, a 
tenant of Mrs Stewart Mackenzie*^, on the Bralmn property. 

The course which I have adopted, and which 1 would iccommend others to adopt, 
is td be most carejfbl in selecting for seed snch potatoes only as are quite free firam all 
appeersnee of tain^— these X cut into eyes, and directly they are cn^ are placed in a 
sieve with a smalt quantify of lime^ in which the cuts are rolled till they are well 
powdered,— this checks tdl UeeS&ig, as we texm it here^ and dries up the wound. The 
next day 1 plant them, not too deep, and not touohlzig the manure, which I hold to be 
of viufii importance. 

I have phmted a quantify of potatoes— some wholes some eni^ many weeks ago— 
both are growing weD, and see no difference in them. This is, 1 know, cemtraafy to 
Sir B. Anstather^s o^nion. My eiqpezionce, founded on pmmee of 20 yeais, is to 
prefer cuts to whole potatoes, unless the latter axe very smalL 

1 have both whole and cut potatoes in pots, subject^ to slight artificial heat, all 
above ground. 

With a view to have good seed, if possible, 1 haveplanted selected seed of ^ Jersey 
re^ buffs, and dons^”* on land laid down last year in grass, without any manure ; and 
it is my intention, before the tubers are quite ripe^ to lift them, and expose them to 
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the action of the sun and air, and they will assume a green appearance ; when fairly 
dry, I shall pit thenv, placing divots of old grass next to the potatoes, the grass side 
inwards, and straw and earth over, to protect them from weather and injury. 

I observed that in my pits, where straw was placed next the potatoes, the straw in 
a short time became quite wet, almost dung; and those pits which I examined, whore 
divots were used, were decidedly the freest from taint. I have planted about 30 
acres of potatoes this year, and if it will be of the least use, I shall gladly communi- 
cate the result of any observations I may make to you in the autumn. 


STIRLINGSHIRE. 

No. 125. — ^Mr James Buckie. Lanriestown, 12th March 1846. 

Curl in the potato-tops, is caused hy planting potatoes on ground near, or on a level 
with the sea. You may get potatoes from a high and healthy district, on a level with 
^e sea, they will all be curled the third year. 

I observed no potatoes affected before Friday the 26th September, last year, when 
showers of hail, with flashes of fire, fell on that day, and several flashes for nights 
after I was lifting potatoes last August and September, and found, after the 26tb. 
of September, the potatoes to alter in taste and smolL 

I conclude by saying, it wras hail and fiire that smote the root of the shaw or tops 
and the juice or sap of the shaw going down into the potato, below ground, caused 
the disease or rot. 1 found, in all coses bat one, the more luxuriant the tops of the 
potatoes, the more were roots or tubers affected. The one exception was potatoes 
zrom Lima, South America; they were quite green in the shans, and wero not af- 
fected at all in the tubers, which shows they were able to resist storms. In the other 
varieties of early kinds, all their shaws were withered, and no sap went down to the 
tttbexs, which were all sound. The other kinds of late potatoes, droppers, where they 
were withered in the shaw, were not diseased; while the same kin<l of potatoes, that 
had larger tops, were diseased. The Perth red and Glasgow red, with the enps^ the 
reds espedally, wither soon in the shaws, and there is little or no disease in them. X 
saw the formers in this county lifting their potatoes that hod been in the ground all 
winter, which was dry, and about one-third were diseased ; the other tw'O-thirds were 
foesh and sound. In Linlithgow county I saw potatoes lifting last Tuesday, “1 ex- 
amined them likewise, and found about a third diseased, and the rest good. They 
have kept better in the dry soil, than lifted from a similar soil ; and when separated 
the good from the bad, and laid up in pits or lofts, a great many have become diseased 
and not fit for use 1 wrote to the Edinburgh Weekfy Segister last April, that our po- 
tatoes are decayed all over Scotland— I think degenerated— and that we have lost some 
of the best qualities in consequence of the late cold summers, namely, from 1835 to 
1842 It appears to me that potatoes are easily hnrt, and not able to bear what they 
did before. 


No. 126. — ^Mr Petes Blacsbusn of Eilcarn. Apiil IStli 1846. 


The ground I planted with potatoes in 1845, extended to about 16 acres of flat 
alluvial soil by the river side, (what is called a haugh,) and is of good quality ; the 
previous crop was turnips, when the ground was manured with farm-yard dung and 
about 2 cwt. guano per acre. The potatoes were planted with a moderate allowance 
of dung on the following dates: — 

May 


6th, 

4 bolls 

calico 

potatoes. 

7tb, 

do. do. 

red 

do. 

8tb, 

do. do. 

buff 

do. 

9th, 1 

lOth, J 

1 

blue 

do ■) , 

1 the rest of the 

& 

y 

1 ground 

yam. 

do.J 


On the 17th of June there was sown over them about 1^ cwt. per acre of a mixture 
of common salt, sulphate of magnesia, and snlphatc of ammonia in equal quantities. 
The shaws of the potatoes never looked very strong, hut nothing impearcd to bo 
wrong about them, and on the 29ih September we raised } boll of the bnffs and 4 
boll of the blues, when there was appareuiW no disease. Immediately after that, the 
Endrich rose to an unusual height and overflowed the field, and when it ran off and the 
g[round was dry, we began to raise the potatoes, i e. on the 1 1th October, at which 
time there was scarcely one without disease, the bines worst, calico next, then the 
red, the buffs next— the yams being the best, but very bad ioa I tried various 
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ways of keeping them : on a barn-floor, spread thin, and in very narrow pits, but found 
neither succeed. As many as possible were used tor feeding the milch cows and cattle 
generally, and with no bad effect. By the beginning of January the whole that 
remainea were quite rotten. The potatoes on a similar piece of ground belonging to 
one of my tenants, and which was also flooded, are the only ones which have been so 
badly affected in &is neighbourhood, so I consider the flooJiog to have been the prin- 
cijpal cause of this bad pre-eminence. But at the same time, the good quality ox the 
soil, and being well manured, seem to add to the virulence of the disease, as those grown 
on the poorest and worst ground on the muir edge are the least affected. 

No. 127.— Mr Chables Stiblibo of Muiravondde, Linlithgow. March 21 1846. 

Throughout the last week of August and the first one of September 1845, the 
weather iu this district (the eastern Strict of Stirlingshire) was most beautiful, fine 
dry, and warm. Some of the farmers on the earlier lands in this neighbourhood had 
commenced their harvest operations. 1 had nothing ready to ent^ and foresaw 1 should 
have nothing for ten days or a fortnight to come, and somewhat annoyed at not being 
able actively to profit by this fine weather, it occurred to me» particalarly as my 
people were idle, whether it might not be well to take up my potatoes and secure 
them while the weather was good. The shaws had begun to decay, and I considered 
the tubers could derive no further benefit from them, and if the weather should break, 
1 might not again have so fair an opportunity of lifting them ; and at all events it 
would be putting so much work out of the way. When l spoke to some of my people 
on the subieot, they exclaimed against it. They said it would never do ; that such a 
thing as lifting potatoes before the com was got in, was never heard off; that they 
would not keep ; that potatoes ought to remain in the ground for some weeks yet, in 
order to dry and get seasoned. Not altogether satisfied with this reasoning, and be- 
lieving that, with care^ the potatoes might be dried as well above ground as below, 
and at all events it would be trying an experiment which might be useful on some 
future occafflon, I determined on lifting them. 

Accordingly, on Monday 8th September, all hands started to lift the potatoes— they 
were taken up perfectly dry and clean, not a particle of soil adhering to them— they 
were handled very gently, to prevent the skins being chafed, pot into sculls (t.e. 
baskets), and so carted away. About two-thirds of the crop were stored in a granaiy, 
a wooden building, having a boarded fioor raised about 18 inches above the ground, 
so there was a free circulatiou of air underneath, and the air passied freely mrough 
the interior. The other third was btored in some out-housea^ the floors and walls of 
which were rather damp. 

1 may here mention, that while my potatoes werebdng lifted, nothing was observed 
to be wrong in them, and at that time there was no suspicion entertained by the 
people, that any potatoes in this neighbourhood were affected. It was believed that 
all was safe on that head. A few weeks after this, however, the face of things began 
to change, first one man’s crop was said to have shown syptoms of disease, men ano- 
ther's, till at last, spreading like wildfire, there was not a crop but was said to be 
be more or less diseased. About this time, one of my own people, an industrious ekil- 
ftil hand on the form, and to whom I had g^veu permis^on to plant his own potatoes 
on a ridge adjoining mine, in the same field, but who, confident iu the belief that it 
was necessary that potatoes should remain long in the ground to harden and season, 
had scouted the idea of lifting his i;vhen I lifted mine; addressed me, and said <*1 
w ish, sir, I had followed your plan and lifted my potatoes when you lifted yours.” 
“ IIow is that,” said I, “ there is nothing wrong with yours, is there ?” ** Indeed, sir,*’ 
said he, am sorry to say there is, for 1 have been examining my potatoes, and I 
believe they are more or less tainted from one end of the ridge to the other.” This 
man lifted ms crop soon after ; he had what he conridered a very good crop, in point 
of quantity, about 12 bolls. This was much more than he and his fiunily could nave 
consumed, had they been good ; but as it was, his ftanily and his pig consumed the 
whole edible part of ^is lot of potatoes by about the middle of January ; rince when 
they have been without any. He early foresaw that he should be able to keep none fbr 
seed, and asked me to let faimhave a b^ for that purpose, which 1 did. He took them 
away about the time I stored mine for the winter, and pitted them in a dry place in his 
garden. He toldme theotherdaythat he had been taking them up and examining them 
when he only found /our potatoes touched with the disease in the bolL I have dwelt 
longer fhan 1 ought to have done, perhaps, on this man’s story, but there axe circum- 
stances iu it wmr^y of attention ; lor instance, it shows there was nothing in the soil 
or sitnation to prevent infection. It shows, that whether the disease is conveyed to 
the tubers by the descent of the sap, or by lying 1 od|: in the damp smi, the lifting the 
potatoes early and in dry weather is a cheek to the disease. It a^ shows, in the boll 
TRANS. — OCTOBER 1846, 2 N 
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he /rot &om me, that where potatoes have had the disease chocked in time, and well 
diicd, they may be afterwards pitted, in a dry place, with comparative safety. 

Begging pardon for this long digression, 1 now proceed with the account of my 
own stock. The beginning of November I ordered a survey to be made. The pota- 
toes stored in the out-houses were found to be going vciy fast; and, separating the 
bad from the good, the former amounted to about l-4th or l-5th. The granury was 
next examined, there were a few touched, but, on being picked out, I should thiuk not 
more than 1 in 50a To store them for winter and protect them fi'om frost, I hod the 
sound ones taken to a spare airy stable, the floor and walls of whicli were free from 
damp. There they have lain all the winter, loosely covered with straw. Twice they 
have been overhauled, and each time a few, but a very few, have been found touched 
with disease, and tiiose that were, were generally such as hod received damage in 
‘^e lifting. The remainder, to all appearance, are as sound as potatoes can be. 

1 am not capable of giving any account of the disease scientiflcally, cither as to its 
origin or progress ; but I am in a condition to give practical evidence in favour of 
Professor Playfair^s recommendation as to coolness, dryness, and separation of infected 
tubers ; also to bear testimony and give confirmation to Lord Portmau’s excellent 
paper, on the same subject, in the Journal of the English Agricultural Society (vol. 
6, part 2.) 

The plan I intend to pursue this year. Is to lift my potatoes as soon as 1 see the 
shews beginning to wither, or in other word^ when the sap is beginning to descend, 
provided always the weather and the ground he dry. If not, 1 rather think 1 shall 
adopt Lord Portman*s plan of cutting the stems dose down to the ground, to check the 
descent of sap, and not lift the potatoes till I can got ^em up cby and r/can* 1 
lay great stress upon these latter points, being convinced it is half the battle to put 
them up dry and frae from all adhesion of soil; care being taken to handle the tu- 
bers gently, so that the skins be kept sound. 

1 shall probably store mine again in the granary, but 1 do not consider that neces- 
sary. They may he stored perfectly well out of doors. 1 think laid on a dry bed of 
any kind (if open, so that the air may pass through, so much the better) and the heaps 
so formed that the air can pass ficeely through, covered from rain, botii top and sides, 
in an airy dtuation, till frost may be expected, when, of course, means most bo taken 
to protect them, I have little doubt of their preservation. 

1 neglected, in the body of my letter, to say any thing as to kinds. The fact is, I had 
seven or eight sorts— -rounds and kidneys, white, red, and blue, some old potatoes, 
pedinee unknown, some raised by my gardener from seed, and planted in the field 
for the first time three years ago. I observed no difference tis to kinds in the attacks ut 
the disease. All kinds in the outhouses were attacked, all those in the granary sound. 
The only ones that I could say were not attacked, were the ma/l potatoes of every 
kind, such as did not exceed 1^ in diameter. 


SELKIRKSHIRE. 

No. 128.— Sir James Russell of Ashiesteol. 20th March 1846. 

Ist, The disease was partially observed in the early part of September, and gone* 
rsdly after a frost which oocun^ on the 28d of that mouth, preceded by raiu and 
cold, excessive for the season The leaf first became aifectedwith brown spots, 
whidx proceeded to general decay, and the tuber, on being taken up, exhibited white 
spots resembling mould, on the diseased ports. 

2^ The kidney, and early American kinds, used for my own table, were peifactly 
aound cendjreefnm diaeaae; and a kind called Catholics, and a coarse Irish sort prin- 
dpally used for cattle, escaped without much injury; all the other ordinary vaiietics 
were considexably affected, and a few recently produced from seed, wcic fully os 
bad as those that had gone through a course of culture. The soil aud ticatmcufc of 
the crop at this place, was, os far as possible, alike, and none of the difibrcnces of result 
can be traced to these causes. 

3d, The greatest collection of potatoes here, has been kept in an excavated cellar, 
which, being on an abrupt declivity, is open at one side and one end, with ventila- 
ting shutters, well adapted for the preservation of roots, w'hich, in all ordinary cases, 
it perfectly ensures. The potatoes in it have been occasionally examined, and the 
worst of them removed, and it does not appear to me that the disease has extended 
during the period of storing, though the bad may have become worse. Others, 
which were pitted, and periodically inspected, came under the same observation. 
The capricious action of this disease, which baffles all ordinary calculations, much 
reminds me of the fantastic operation of the Ariatic cholera on the human subject 



APPENDIX— SUTHERLANDSHIRE, 


555 


vbich I had an opportunity of witncs^g from its commencement to its decline, equally 
inclines moitto attribute it to causes purely atmospheric ; and it might therefore be 
matter of curiosity, though it could be oi little general use, to tty if a few roots, 
especially of the late hin^ secured as fiir as practicable frmn the action of the air. 
were equally liable to it. 


SUTHERLANDSHIRE. 

No. 129.— Mr Albx. Cbaig. Kiikton, Golspie, 14th March 1846. 

Potatoes are not much cultivated in this county. Those forming arable land, are, 
^ith few exceptions, also extensive holders of sheep pastures, and ther^orefind it 
for their interest to have the whole follow-break under turnips, except what is ab- 
solutely necessary to supply the farmer’s family and servants with potatoes. 

In Sutherland, the potato disease, ^as for as I can learn,} is entirely unknown, ex- 
cept by report from more southern counties. The limited breadth of potatoes planted 
last > car turned out an excellent crop, in every reject as to quality, alwougb in certain 
situations the quantity was not so g^at as in some former years. I and some of my 
ncit^hbonia have been in the practice, of late years, of planting our potatoes upon a 
poi tion of the grass lot intended for oats. We did not at first adopt mis system with 
the view of improving the potato crop, bnt for the purpose of enabling us to save the 
same quantity of the fallow break, and thereby have so mnch more under tomips, 
and at the same time have the land effectually meaned, (for potatoes, with the best at- 
tention, are a bad cleaning crop ;) as the whole lot, not only after oafo, but potatoes 
also, is next year sown with turnips ; and situated as the ^therland farmers are, a 
few additional acres of turnips are to them of more value than the same extent of 
oats. As mentioned before, although I did not atjirsf contemplate any benefit to the 
X)otatoG8 from being planted on giass land, I really consider the potato drier and of 
bettor quality than those I used to plant on the fallow-break, and perhaps the change 
might also bo the means in some degree, of checking the disease when it unfortu- 
nately prevaila 

1 may farther state, that the three or four acres of grass land to be planted vrith 
yotatofs require to be well pulverised by being plonked soon after harvest, and 
then cross-ploughed and securely harrowed early in February, and again plowed 
aud harrowed previous to being drilled up for planting. I am an advocate for early 
planting, that is to say, as soon as the land is sufociently dry. 

I expect to see many of the agriculturists of Sutherland at a meeting of onr Farmers* 
Club on the 31st inst., and 1 will bring tbe subject of your communication under the 
notice of the meeting, and if I can cUcit any information which 1 think may be use- 
iul. I Bill have mnch pleasure in communica^ng the same to jfou. 

No. 130.— Mr Guorgs Gunn. Rhive^ Mardi 28th 1846. 

X beg to state my conviction, that the disease which has been so ruinous and widely 
spread in other parts of the kingdom, has not appeared in anyone case within the 
bounds of the county of Sutherland ; our potatoes never being more numerous and 
of better quahty than the crop of 1845. 


No 131.— Mr Kobert Horsburgu. Edinburgh, 12ih April 1846. 

Though there has been, as usual for several seasons past, a,ceitain degree of rot 
among the last year’s crop of potatoes, arising from bad stor^e or other causei^ there 
is fortunately, as yet, no appearance whatever of the prevailing disease or taint. The 
crop was considciably beyond an average in bulk ; and though the season was un- 
usually wo^ its quality has notwithstanding turned out to be veiy feir inde^. 

For many months past I have been doing every thing I possibly could to induce the 
Duke of Sutherland’s lotteis, to take proper care of the potatoH» intended for seed, 
and to bestow much more than the attention usually devoted to its selection. I have 
now reason to believe, that the necestity for precautionaiy measures is generally felts 
and 1 am glad to learn, that more than the ordinary qnantily of potatoes will Be this 
ycai xdanted in the district of uhich 1 have the charge. 






557 


REPORT ON TRIMINOHAM AND EUNTON PLANTATIONS, in the 
Coimty of Norfolk^ belonging to Sib Edwabb Nobth Bubton^ Bart. 

By Mr James Gbigob^ Nurseryman and Land Improver, Norwich. 

[Premium, Me^nm Gold Medal.] 

The following report is founded upon several plantations 
formed by the late Sir Thomas i^owell Buxton, Bart, id the 
parishes of Trimingham and Bunton, situated in the northern ex- 
tremity of Norfolk, close to the Grerman ocean. Though this county 
is considered to be in general without hills and dales, the surface 
of the district now under consideration is bold and irregular, and 
unlike any other part I have observed in the east of England. 
For the sake of those who are unacquainted with the particular 
situation of the plantations I am about to describe I may mention 
that they stand on elevated sites, opposite to, or facing, that 
dangerous ^art of the coasts full of hidden sand-banks, known as 
a continuaaon of the Yarmouth Roads,** a tract which has be- 
come alike dreadful to the mariner and merchantman. 

The first efforts to cultivate trees in this district, were made at 
Felhiigg by the Right Honourable William Windham, the dis- 
tinguished statesman, about the year 1781. The performance of 
the work was entrusted to Mr Nathaniel Kent, author of “ Hints 
to Gentlemen of Landed Property,** and reflects considerable credit 
on that experienced planter. It is to be remembered, however, 
that Felbrigg, and the greater part of the lands belonging to it^ 
stand away from the sea-breeze several miles, so that none of the 
trees are subject to its immediate influence. 

When Sir Thomas Fowell Buxton commenced planting, the 
present proprietor of the adjoining estate of Felbrigg (arguing, no 
doubt, from the hard task he hunself has had in rearing trees) 
assured Sir Thomas that he would find the undertaking not only 
a most difficult one, but that in the situations which he had 
selected, being so close to the sea, the probability w^ that he 
would not be able to get many of the plants to live. With regard 
to one pieces (the Boreas plantation,) he was told that ‘‘he might 
as well plant his walking-stick as any thing else^ for that nothing 
could survive the sea-breeze continually sweeping over it.** The 
necessary preparations, however, were made; and it must be here 
observed that one of the most fortunate occurrences connected 
with the formation of these plantations, was their being entimsted 
to a person who perfectly understood the process^ of planting in 
all its branches. Ignorant or careless prantitioners do not 
scruple to let plants lie about for days exposed to wind and frost, 
TUANS. — JANUARY 1847- 2 O 



558 


BBPOET ON TKIMINGHAM 


or to bury whilst in bundles, instead of loosening them, and 
letting them have the benefit of the soil, or to treat them in a 
thousand other ways, so as to kill them. But, in the present 
instance, the greatest possible attention was bestowed, both upon 
the plants, and the preparation of the ground ; and, as will bo 
shown in the sequel, the results have been highly saiisfactoiy. ^ 
Many persons unacquainted with the nature of the soil, its 
exposure, and the almost insuperable difficulty there exists in 
getting trees to shoot vigorously beside the sea, will be apt to say 
that unnecessary expense has been incurred in trenching the 
land ; but I am inclined to believe that a less costly mode would 
not have led to the same gratifying results, and I have come to 
this conclusion on the following grounds 1st, About six inches 
from the surface there is a hard crust or as it is called hero, 
of red sand-stone, almost as hard as iron, which, if not broken up, 
offers a complete barrier to the roots of trees. Regardless of this 
obstruction, and fancying that plants might be inserted hero by 
the hand-iron, in the same way as they are generally done in 
Scotland, a contractor from the north undertook to plant a tract 
of land in the neighbourhood without preparing it by trenching. 
The result was, that at the eud of twelve months, three-fourths of 
the plants gave no sign of life at all, whilst the remaining number 
maintained a struggle between life and death for a year or two 
longer, leaving only a very few to subsist on the shallow portion 
of soil on the suiface. 2aly, In order to furnish plants with the 
means of braving the sea-breeze^ it is necessary that they should 
have every facility given them to strike their roots freely and 
deeply into the soil, for a plant which is pinched both below and 
above, cannot be expected to succeed well. It appears to me, 
therefore, that the policy of carefully preparing the soil for the 
reception of the plants was unquestionably good. I am perfectly 
aware of what is done yearly in Scotland by the simple process 
of planting two years’ seedlings with the planiing4ron; but as I 
have already observed, the adverse circumstances connected with 
the work under review, forbade any such experiment, more especi- 
ally as it had been tried unsuccessfully on a neighbouring estate. 

The geological features of the tract of country occupied by tlie 
plantations of Trimingham and Eunton, are well defined — the 
high clifis in the immediate neighbourhood showing at once the 
nature of the underlying formations. The lowest stratum which 
has been reached in this district, is the carr-stone, or iron sand« 
stone, corresponding with the grem sand of other places, and 
known to mineralogists as the titaniferous oxidulated iion-ore. 
It is used extensively in the west of Norfolk as a building mate- 
rial, one of the largest mansions built of it being EtiUington Hall, 
near Lynn. Its effect, contrasted with tibe quoins pediment^ 
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battlements, &c., of white brick, is highly picturesque. Over this 
mass are layers of chalk ; first at bottom, the red chalk, inter- 
spersed with quartz pebbles, and corresponding with the “ chalk 
with quartz grains ” found at Lynne Eegis, and in several parts of 
Yorkshire ; then the chalk marl, of a gray colour, over which is a 
layer of hard chalk, which is so compact and durable, that it is 
used along with the carr-stone in building houses. In this last 
layer have been found the jaws and teeth of a large Saurian 
mimal, identical with those found in the Sussex chalk, and figured 
in the Geology of Sussex^ t. 9, f. 6. In Trimingham diflF, close 
to the plantations,^hoals of the remains of testaceae, chiefly Ostrea 
canaliculate^ have been found in this layer. The uppermost series 
of chalk is of a loose texture, containing flints arranged in single 
horizontal layers about four feet asunder. 

The next series of deposit, referable to an antediluvial period, 
is a thin layer of ferru^ous gravel reposing on the chalk, and 
which may be traced at intervals at the base of the clifis from 
Trimingham to Sherringham. It contains wrecks of a forest, 
such as trunks and branches of trees, fir cones, leaves, and various 
seeds, also the tusks, teeth, and bones of the elephant, ox, horse, 
&c. These may be observed during low water, and are so com- 
monly seen, that they are justly considered as indicative of the 
extent of this series. Over this is a marine formation, here 
called C7*ag^ containing a thick bed of testaceous remain^ leaving 
little doubt on the mind lhat the district now under consideration 
was at one time a branch or estuary of the German Ocean, a posi- 
tion that is considerably strengthened by the fact that the littoral 
shells found in this series correspond with those abounding on the 
coast of Norfolk at the present time. Superincumbent on the 
crag, is a stratum of blue clay, contaming its characteristic fossils, 
ammonites, and grypheae. Its loose nature, acted upon, on the 
one hand, by the sea, and on the other by land-springs, renders 
it most insecure as a bulwark to protect the inhabitants and their 
property in the neighbourhood ; and as yet no permanent stop has 
been put to the encroachments of the waters. Over the clay 
is a bed of gravel, varying in thickness from fifteen to thirty feet. 
This gravel is of the poorest description, consisting chiefly of small 
water-worn pebbles, cemented together by the oxide of iron, and 
in some cases so hatd, that latge pieces may be thrown with force 
to the ground without behig broken. It is always hardest on the 
surface, which forms the pan or crust so often referred to by 
those who are employed in planting and in reclaiming waste 
lands in this quarter. This gravel forms the subsoil on which the 
trees in the plantations I am about to describe have to rely for a 
great part of their support. In particular cases where it is other- 
wise^ I shall take care to mention the circumstance. 
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But, though the ptevailing geolo^cal features of the district 
are as here described, there are instances in which the appearances 
of cerhdn strata render it evident that at one period or other, a 
disruption and actual transportion of the layers had taken place. 
Thus, enormous isolated piles of chalk are in a few cases found 
aJxm the ferruginous gravel and crag. Kot far from the Light- 
house at Cromer is one of those mounds, the bottom of which is 
200 feet above its natural level, and on this spot excellent lime 
is burned ; another at Runton is 80 feet thick ; whilst a second 
in the same district is 100 feet high. Again, amongst the gravel, 
which forms the ordinary subsoil of the land At the present day, 
are found large flints disengaged from the dialk to which they 
naturally belong, an evident proof of the violent eruption of the 
several strata. From the extraordinary portions assumed by the 
layers, in those minute cases, it is impossible to form any geolo- 
gical conclusions regarding thmn. 

I shall now proceed with the various Plantations in the order 
in whidi they are most conveniently visited, merely premising 
that, although none of them forms an extensive trac^ they pre- 
sent in the aggregate, a triumph of arboricultural skill such as 
is but rarely seen in this country. 

No. 1 . — The Bumitiff Mmwtam, in the parish of Trimingham, 
containing four acres. Stands 290 feet above the level of the 
sea, from which it is distant a quarter of a mile. The soil 
is a miserable sand restmg on gravel. The surface was trenched 
about 18 inches deep, and planted in 1840 with two years’ seed- 
ling fir, larch, oak, chestnut, alder, birch, and hazel from Scotland. 
The plants were placed at from 2^ feet to 3 feet apart, it being 
indispensable in mis situation to have them so close at first as in 
some measure to shelter one another. The space between the 
plants was hoed for three years, and then the plants were left to 
tiiomsolvcs. The larches and birches are now mx feet high. The 
oak, hazel, alder, and Spaaidi chestnut, are remarkably noalthy, 
and the general charactor of the plantation is almost as thriving 
as if it was inland and well sheltered. 

No. 2 . — Lomgs HUl, in the parish of Trimingham, containing 
from nine to ten acres. Stands 300 feet above the sea, from which 
it is about the same distance as the foregoing. Naturally, ^o 
surface soil, to the depth of four inches, was composed of peat 
and gravel, resting on a solid bed of the latter, from which mate- 
rials for making and mending the roads in the neighbourhood 
have been taken. The trenching to the depth of 18 inplifs 
has mixed the soil, so that the surface now presents the usual 
appearance of the poorest description of land. From two acres 
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of the worst of 200 loads of large stones were removed. This 
hill was planted in 1844 with a mixture of Scotch pino, larch, 
and hardwood trees. A part of the hill, containing about an 
acre and a half, was sown with white Bel^n carrots, and the 
produce from thk space was 820 bushels. The trees and shrubs 
already distinguishing Aemselves by their healthy appearance 
are the mountain ash, birch, Scotch pine, the snowberry, and the 
berberis, Mahania aquifolitm. 

No. 3 . — Ramiy Plantation, also in the parish of Trimingham, 
containing from four to five acres, and planted in 1842. This 
hill, previous to its being planted, was covered with short heath 
and furze bushes. The surface soil, composed of peat to the 
depth of three inche^ rested upon a hard crust or pan of iron 
sand-stone, under which was, and still is, a deep bed of graveh 
The oak, which wm the tree Sir Thomas was most anxious to 
see fiourishing in his plantations, remains hero in abeyance until 
the others advance in height so as to shelter it; but in such 
spots as it is protcctod, it thrives well. In others, whore it 
stands exposed to the winds, its top is killed. The sycamores 
on the top of the hill are remarkably healthy, not a branch 
being wanting in clusters of foliage ; and around the base and 
in narrow gullies, sheltered a little from the wind, are hazels and 
alders already large enough to bo used as hurdles, for which 
purpose many of them are to be cut down this season. Here the 
berberis, MaliomaaquifoUuni, forms a thick and rich undergrowth, 
and I think for sheltering game it is unrivalled by any other 
shrub. Its benies, which it bears in such profusion, arc eaten 
by pheasants mid partridges, and 1 have no doubt we shall soon 
see it planted extensively in preserves. But for the hoeing, this 
plantation would have been speedily overrun with the wild poten- 
till^ one of the most persevering enemies to ligneous vegetation 
in its young state. Alter throe years, the trees hero have foliage 
dense enough to choke the weeds ; but had they been planted at 
a greater distance apart, the exiKmse of cleaning must have been 
prolonged for a season or two longer. 

No. 4 . — Pond Phudaim, a small piece containing an acre and 
a hali^ in the same parish as the last, and planted m 1840. The 
soil is of poor sand lying on a hungry gravm. Its elevation is 250 
foot above the level of the ocean, from which it is distant nearly 
a quarter of a mile, its aspect being to the north. Like the 
others, it was trenched to the depth of 18 inches, and the plants 
placed at about 2^ to 3 feet apart. The alders here are 7 feet 
high, and the poplars 10 feet : many of the latter have been cut 
down as hurdle wood. The Bnghsh oahs are sufficiently thick 
in tMs plantation to form a crop, and in a few years more they 
are inten(^ to be the sole occupants of the soil. The Scotch elm, 
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ITlmus montamy here proves iteelf to be a suitable plant to grow 
on maritime d.tuations like the present. 

No. 5 . — Nut Copse^ in the parish of Truninghanift parfly 
planted in 1840 and pakly in 1842. Its extent is three acres^ its 
altitude 200 feet above the sea, lying about half a mile dist^t 
from the clifi^ with a southern aspect Here the soil varies 
considerably, some of it being poor and stony, and in other parts 
a rich clay being found to a great depth. Tne trees are vigorous 
in the extreme, some of the larches having made shoots this 
season 18 inches in length. In this plantation the English and 
Lievant oaks seem to have found a congenial soil, many speci- 
mens planted in 1840 being now 10 feet in height In the 
lower parts, oziers are grown, which are sold to the basket- 
makers at the rate of L.10 per acre. 

No. 6 . — Boreas Plantation^ eight yards from the cliff which is 
washed by the German Ocean — the boldest trial which has been 
made in this part of the country. The plantation runs along- 
side the brink of the cliff, which is 260 feet high, and includes 
the watch-house of the Preventive Service. The height will of 
course indicate the altitude of part of the planting above the 
level of the sea, but the remainder, on the top of the hpl, may 
be reckoned at an additional 100 feet The exposure is to the 
north-west, and the keen and biting air to which the trees are 
subjected may be easily fancied from their close proximity to 
the beach. From this plantation, the beholder looks down upon 
a wide expanse of the ocean, which is here often whitened by 
rhe sails of the Scotch and Baltic traders ; and it is not difficult 
to picture how still more channii^ the view must be when it 
can be enjoyed, as here it will be in a few years more, from the 
shelter of a sylvan bower. This piece contains eight acres, and 
is in the same parish as the others. The soil on the surface is 
a mixture of sand and peat superincumbent on a mass of day, 
which, judging from the nature of the exposed clif^ extends to 
the depth of more than 100 feek Undemealib, is an irregular 
mixture of different stra^ composed of day, and chalk 
boulders, thrown into various contortions, owing no doubt to some 
Literal pressure. The soil was trenched in the same way as the 
others, and the planting was proceeded with in the spring of 
1842. The proprietor was strongly recommended to try upon 
this piece a collection of trees differing from the others, so that 
here we have Finns Pinaster, P. maritima, P. austriaca, P. Mug- 
ho, the sallow, ozier, elder, alder, ash, and sycamore in abun- 
dance. Towards the sea, along the edge of the difi^ a dose 
substantial fence was erected of furze and brushwood to the 
height of about six feet Kext to it are planted the alder, ozier, 
and sallow, intermixed with the Pinus il^aster, and the Pinus 
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Pinaster minor, or, as it is sometimes called, the P. maritima minor: 
the latter trees are both six feet high, the present yearns shoots 
being in some cases fifteen inches in length. From the present 
appearance of these pinasters I conld not discern any dil&rence 
in their rate of growth ; and as they have been only four years 
in their present situation, it would be premature to found an 
opinion of their relative merits for maritime situations, even if 
such a disparity could be detected. In the succeeding pages of 
this Beport ample evidence will be found of the fitness of both 
trees for such bleak and barren tracts as the Scotch pine even is 
unfitted for — ^the largest plantation of pinasters in Britain being 
only a few miles distant from those under review, and occupying 
the worst possible description of land. I was particularly struck 
with the appearance which the common ash-tree presented in the 
Boreas plantation ; for the prevailing belief is that it is easily hurt 
either by frost or exposure ; this, however, I believe to be appli- 
cable only to its foliage, and my opinion is, that it is one of the few 
hard-wood trees suited for growing near to the sea. Several of 
the specimens are now 18 inches above the fence-line, so that 
their tops are continually acted upon by the sea-breeze. I make 
this statement with the more confidence from having seen large 
ash-trees growing in the parish of East Runton, about half a mile 
from the cliffs, one in particular growing in front of a garden 
belonging to ]!kfr Moy, farmer, measming 9 feet in circumference 
at 2 feet from the ground. 

No. 7 . — Hulvey JSSl^ containing five acres, planted in 1840 
with oaks, larches, alders, Scotch pines, &c. The aspect of this 
hill is chiefly towards the norih-west, and its altitude is 240 feet 
above the sea, from which it is distant half a mile. All the trees 
arc in a thriving condition, but the alders have made better growths 
than the others, and are to be cut down this season to make room 
for the more valuable bard-wood trees. 

No. 8 . — Royne Planfatioyi, so named from its being planted when 
the present proprietor, Sir Edward North Buxton, was at Rome 
in 1840. It contains five acres, and is similarly situated to the 
foregoing. An improvement is yearly observaUe in the fields 
adjoining, from the warmth and shelter already afforded by the 
trees. Here, again, the alder is taking the lead ; and it is worthy 
of espedsd remark, that this tree, which is generally consigned to 
wet and boggy lands, prospers remarkably well on poor sand and 
peat on the most exposed places. Such a fact, I am aware, will 
not be found in our books of arboriculture, for, until now, little 
or no effort has been made to extend the dominion of trees, and 
of course the old limits of the ** swamp and bog’’ have been rei- 
terated as bounding the services of this most useful tree. The 
trenching of the soil will be the means of adapting many trees for 
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the mountain-tops, which otherwise would be as unfit for such a 
situation as some of our half-hardy exotics. 

ITo. 9. — Broom HiU, in the parish of East Runton. This piece 
contains four acres, and was planted in 1841. The soil is a sandy 
grayel on a subsoil of pure gravel. Towards the north-west, fa- 
cing the sea, the alder, spruce, and birch thrive best ; and, on the 
south, the evei^een oaks, poplars, Spanish chestnut^ and Mugho 
pines, are uninjured. This hill is about 180 yards from the sea, 
and it is a remarkable fact that the evergreen oaks in this planta- 
tion were not at all injured by the severe frosts in the beginning 
of the present year (1845 ;) whilst those in inland situations, well 
sheltered, were in many cases completely cut off. The Pinus 
Mugho is here three feet in height. A crop of carrots was taken 
from this hill during the first season of its being planted. 

No. 10 — Sand Hill^ containing three acres, and adjoining the 
former ; planted in 1841. This bill is very much exposed to the 
north-west, or the searside. The surface is of miserable sandy 
soil, resting on red iron sandstone, and is justly considered to be 
the worst soil in the parish of Runton. The sallow and alder 
have been the means of enabling the oaks and other hard-wood 
trees here to establish themselves ; and they are now being cut 
out to make way for a permanent crop of timber. It would have 
been impossible to have raised valuable hard-wood trees here with- 
out the aid of the soft-wooded ones just alluded to ; and the plan 
has been invariably to let the former remain for at least three 
years under shelter of the latter, and then to expose them gra- 
dually to the climate. The sallow makes excellent wicker hurdles ; 
and the alder for faggot-wood, made up in bundles from three to 
four feet in circumference is sold at the rate of 10s. per 100 of 
six scores. This hiU is 150 yards from the clifip, and 200 feet 
above the sea. 


Xos. 11 and 12. — Giimey Plantation and Marl-Pit Plantation, 
300 yards from the sea, and 230 feet above it. These, together, 
c^upy only two acres. The former is named in compliment to 
emu^nt I^ndon banker and bill-broker. The Marl-pit piece 
m fenced m with old barrel-staves, from the brewery of Truman, 
Hanbury, Buxton and Co., Spitalfields, which give it a particu- 
inrly neat appearance. Here, again, the sallow and alder are 
taking the lead; on a slope facing the sea, de/dnd these trees, 

1 The sallow^ planted in 1842, are 

already ten feet high. 

containing three acres, and planted in 
Apnl 1841. The altitude of this plantation is not above 150 
leet, and it is distant about half a mile from the sea. Thouffh 

are intercepted on their way to 
It by higher hills along the sea-coast; and the consequence is, 
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that oaks, larches, and Scotch pines, are equally thriving, many 
of the first-mentioned trees being ten feet high. The soil is of a 
loamy gravel, and appears to be favourable to the growth of all 
kinds of trees. 

^ HTo. 14. — Fernando Flantathn^ made in 1841, and containing 
six acres. It stands away a considerable distance from the sea- 
side, and is consequently devoid of that interest attached to the 
others. 

No. 15. — Niger Plantation^ in the parish of Runton, planted in 
the spring of 1841, and containing ten acres. The soil here is 
variable, but it is chiefly of sandy loam resting on marL The 
top of the hill is reckoned 500 feet above the level of the sea, and 
here the trees are confined to the Scotch pine, larch, and birch. 
This plantation is distant from the sea-side nearly half a mile, its 
aspect being towards the ocean. It assumes more than any of 
the others the character of an ornamental piece of planting, being 
skirted with laburnums and purple beeches. It was often resort- 
ed to by the late Sir Thomas Fowell Buxton. I measured some of 
the larches and oaks at the base of the hill, and found them to be 
fourteen feet high. Several acres of this piece might he selected, 
at least equal to any inland plantation in the county of Norfolk. 

No. 16. — Edwards s Plantation^ made in 1843, containing four- 
teen acres, of a rough surface, forming an irregular amphitheatre, 
facing the sea. Its altitude is from 350 to 400 feet, and it stands 
at a similar distance from the beach as the foregoing. The soil 
is sandy on a deep bed of graveL Here the pinaster has been 
planted extensively, and is already promising to afford, at no dis- 
tant day, the advantages usually derived from its massive shelter. 
It is intended to he cherished along with the oak till of full ma- 
turity. The berberis, ah-eady alluded to, thrives very well in 
this plantation. 

No. 17. — EarViam Plantatmx^ fourteen acres, lying near to the 
previous one, but having been made so recently as 18^ afford- 
ing no particular points for remark. The Araucaria imbricata, 
and the Pinus excelsa, are profusely intermixed with the other 
trees, and as yet they are looking well. 

No. 18.— Lady Plantation^ eight acres, planted in the 
spring of the present year, (1845,) and fenced wim barrel-staves 
from the Spitalfields' brewery. 

Nos. 19, 20, 21. — Congham HUlt Spratt^ Sdl, and Litth S<m- 
dan Hilly containing together about five acres. These are small 
eminences lying along the sea-coast, characteristic of the prevail- 
ing scenery in this quarter. They contain only miserable soil, 
too poor to be operated upon by the agriculturist. The osier, 
sallow, and alder act as nurses to the ha^-wood trees throughout 
those pieces. 
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No. 2%—Dame Hilh 300 feet above the sea, and lying nearly 
half a mile distant from it. Its extent is eight acre^ and the soil 
is various — ^much of it of pure sand. This plantation was made 
in the spring of 1841, during the last fortnight in March, and, by 
TRay of experiment^ several acres were planted on untrenched soiL 
The result was, that about two-thirds of the plants died— thus 
affording a practicri proof of the necessity of carefully preparing 
the soil previous to planting. Another experiment was here 
made — ^that of inserting large plants, four to five feet high, in- 
stead of smaller ones of two or three years’ growth. This also 
proved a failure, the greater part of them being unable to esta- 
blish themselves. The farmers in the neighbourhood are begin- 
ning already to appreciate the advantages their lands and stock 
derive from the yearly increase of shelter afforded by this and the 
neighbouring plantations. 

Such are the details of a series of plantations made under the 
most unfavourable circumstances — many of them on the very 
banks or bulwarks of the Grerman ocean — a tract for thousands 
of years unmarked by any feature of fertility, but now in the 
course of bearing the richest covering which the earth displays. 
With regard to them I am safe to say that not an acre has 
been planted worth renting for s^cultuial purposes; for the 
farmer who had one of the best pieces, said — He should not 
put his plough into it again.” 

The lessons taught by the state of these plantations are nume- 
rous; and as these are the chief objects and use of the present 
Report, it will be permitted me to ask the most pointed attention 
to the following observations, which, if strictly attended to, can- 
not fail to be of essential service to all who intend planting in 
maritime situations : — 

1. Preparaiion of the Sod. — ^Nature, and more especially un- 
assisted nature, does but little to tempt man to plant by 
the sea-side : it is a union of the wUd and tame, which, 
though permitting, she will not foster. Hence we never 
see trees spontaneously arise in such places. Art, there- 
fore, must go to the fullest length of her resources in 
preparing the soil. It consequently follows, that all 
maritime planting, to be done effectually, must be an ex- 
pensive process ; and the chief item in this expense is the 
trenching of the land. Without this preliminary step, the 
land had better remain as it is ; for a plant wMch cannot 
readily establish itself underneath, cannot stand the buf- 
feting of the the tempestuous and keen-edged winds off the 
boundless ocean. 
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2. Tim for Planting . — la maritime places, the young trees 

should be inyariably planted in the spring, just immedi- 
ately before that time when the plants begin to grow. 
The next best time is the last week in October* But 
though those trees planted early in autumn furnish them- 
selves with small roots or tender spongioles previous to 
winter, these are not suffident to support the trees in 
such situations during the most trying months, so that it 
is infinitely better to let them have the benefit of a full 
season’s growth before the effects of winter are felt by 
them in their new situations. The last week in March, 
or first week in April, is a suitable time to plant in such 
places. Planting in winter months has been tried re- 
peatedly in the neighbourhood, but with no success. 

3. Choice of Plants , — ^Experience proves that, for the particu- 

lar situation under consideration, such plants as are two 
or three years’ old are better than any others ; and such 
as had been transplanted in the nursery the year previ- 
ous, are to be premrred to those which had remained for 
two seasons. 

4. Shelter . — ^However well tiie land may be prepared, and the 

season chosen for planting the young trees, shelter is in- 
dispensable, both as an outwork, or round the outside^ as 
well as an immediate agent in ameliorating the climate 
around each tree. The best external fence between the 
young plantation and the sea, is furze bundles, or brush- 
wood cut in summer«>time, with the leaves on tiie branch- 
es ; or failing these, a turf wall, very broad at bottom, 
and tapering to the top. The best sheltering nurses, 
amongst deciduous trees, are the sallow, alder, osier, and 
birch ; and amongst evergreens, the Scotdh pine ; but as 
these nurses would be gladly accepted in many instances 
as permanent occupants, I would earnestly recommend 
them as particularly fitted for such situations. Oaks, and 
the finer kinds of pines, should be surrounded with the 
nurses, and particularly protected by them on the side 
next tile sea; but, in ordinary cases, it is sufficient to 
plant them mixed with the nurses so that the young 
trees may protect each other in a general way. 

5. Cleaning . — ^The hoeing of the land for at least two years is 

all-important, and if a crop of carrots is taken from the 
ground the first year, as has been practised here, they 
will help to keep down the weeds, and pay the expenses 
for plants, cleaning, fencing, See. 

Another important species of information is afforded by these 
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plantations, by their indicating the kinds of trees best suited for 
braving the sea-breeze i and here I must observe, that, although 
long conversant with planting under every variety of circum- 
stance, I was surprised and delighted to find that a tree which I 
had never recommended for such situations is, beyond all others, 
entitled to take the lead, as the best adapted to grow in exposed 
maritime tracts. I therefore g^ve it the preference in the annex- 
ed list, earnestly urging all those who have lands by the sea-side 
to give it a triaL 

1. 77ie Common Black Sallow or Goat WHlow, (Salix Caprea.) 

It was the wish of the late Sir Thomas Fowell Buxton 

that the most of the trees planted on his estates in this 
quarter should give place to the English oak; so that the 
sallow was grown here merely for the sake of creating 
shelter, in which capadty it is certainly without a rival 
amongst dedduous trees. But, though here used only as 
a nurse to the oak, it is fortunate that this willow has 
claims upon the attention of the planter as an independ- 
ent object. Its claims, however, appear to be entirely 
hid from planters ; for writers on trees, I find, refer to it 
continually under the character of an undergrowth, afford- 
ing excellent hurdles, and good handles for hatchets,^' 
and as used in the manufacture of gunpowder, &c. Now, 
the fact is, that though it is, almost without exception, 
kept down as an undergrowth, and used for fences and 
hu^es, it is capable of becoming a great tree, most sin- 
gularly and beautifully clad in spring-time with handsome 
silken blossoms. On Mr Hoy’s farm, East Bunton, about 
three-quarters of a mile from the sea, is a spedmen, with 
a trunk which, at 4 feet from the ground, is 9i feet in dr- 
cumference — ^thus proving that fixe tree not only grows 
to a large size, but that it does so in the neighbourhood 
of the sea. 

2. 2%b AMer^ Birch^ and Osier. — ^Those three have here proved 

themelves to be admirably fitted for sheltering the oak 
mid other valuable trees ; and, in every plantation made 
in an exposed situation, I would recommend them to be 
planted not only as nurses, but as permanent occupants 
of the soil. 

3. The Ash^ Sycamore^ and Elm^ (Ulmus Montana.) — ^The ash 

is too well known to require any description here. I refer 
to it merely as having displayed itself to great advantage 
in the most exposed situation here described, viz^ in the 
Boreas plantation, and as having attained to a large size 
within half-armile of the ocean at Bunton. From such 
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evidence, I have no hesitation in urging its more general 
introduction in tracts lying adjacent to the sea. The 
second tree has been long known as a plant adapted for 
maritime sites, and its appearance here fully justifies the 
distinctive character thus assigned to it. The elm, 1 ex- 
pect, will become a noble addition to the few trees suited 
for tracts of country similar to that under consideration. 
Generally, this tree becomes bark-bound and covered with 
lichen when planted near to the sea in untrenehed soil ; 
but where it is free under its roots, I find that it soon 
surmounts the difficulties of establishing itself, and pushes 
vigorously. 

4. Pinasters^ two varieties^ Fimis Pinaster^ and P. P. ikEwor.— 
These trees have been planted in considerable numbers 
here, and, so far as can be judged from their present ap- 
pearance, they are likely to reach the size of timber trees 
in a very short time, their growth in this situation being 
very rapid. No doubt, however, can arise of their per- 
fect adaptation to the bleakest part of the country, and 
the poorest description of land; for, on the Westwick 
estate, a few miles distant from the Trimingham and 
Eunton plantations, a continuous tract of them is to be 
found, covering a space of upwards of 600 acres in extent, 
and traversed by a carriage-road five miles in length. A 
short digression, detailing some particulars connected 
with these woods, wi^ I am sm^ be pardoned in this 
Eeport, especially as information is particulary requested 
regarding this tree. 

The soil on which this extensive plantation stands is a dead 
reddish sand, on a subsoil of gravel, and, in some instances, there 
is a great depth of pure sand only, not very much better than 
that usually found along the sea-beach. The site is exceedingly 
exposed on all hands ; its aspect, generally, being towards the 
north-west. The first trees of this species were planted in 1702, 
by John Bemey, Esq., who was then proprietor of Westwick ; 
and it appears tiiat the eldest daughter of that gentleman mar- 
ried William Petr^ Esq. of Newhous^ Essex, who thus succeed- 
ed to the estate. The issue of this marriage was the celebrated 
planter, the late John Bemey Petre, Esq., who raised several 
hundred thousand plants from bis own trees, and planted them 
as above detailed. The common pinaster is here ciUed the true 
pine, and the P. P. Minor the false pine, the greater proportion of 
the trees being of the former. As to the quality of the wood, 
the forester informs me that he can discover no difference. The 
Minor appears to be a denser or more compact tree than the 
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other, carrying with it a greater bulk of stem in proportion to its 
height, the leaves being shorter and less upright, and the cones 
smaller than in the other tree. The young buds of the common 
pinaster, on the top of the tree^ and chief side-shoots, are at the 
present time (October) of a light-brown colour, whilst those of 
the Mimn are almost invariably covered with resinous exudations, 
which impart to them a whitish colour. If this resinous coating 
be a permanent characteristic of the variety, there is little doubt 
of its being hardier than the other, as the matter so incrusted 
the buds from the effects of intense cold. 

J. B. Petre, Esq., in communicating information regarding 
these plantations to the Society for the Encouragement of 
Arti^” &C-, thus writes in 1809 : — Having been a planter of 
firs and forest trees for more than fifty years upon a large scale, 
my friends have often solicited me to lay the particulars before 
your Somety, as few in the kingdom have exceeded me in this 
pursuit. I am at length induced to lay my labours before you in 
the following statement: — ^About 30 years ago, I planted in my 
park, and on the heath adjoining, about 200 acres with different 
trees; the soil of the latter was so poor that the Scotch firs, 
which I chiefly appropriated to that place, died after having been 
planted 15 years, owing to the poverty of the soil and their ex- 
posed situation. The pinaster, or cluster pine, has always been 
a favourite tree with me for the beauty of its foliage ana good- 
ness of the timber. I have in my groves, I believe, some of the 
finest in the kingdom, estimated by Mr jCTathaniel Kent, of Craig^s 
Courts a member of your Society', as containing five loads of 
timber in a tree, and upwards of 80 feet high ; it therefore 
occurred to me to raise some young plants from them, and when 
these plants were 2 years old, I filled up with these young pinas- 
ters the vacancies occasioned by the death of the Scotch firs ; 
and though planted 16 years after them, they are now by far the 
largest a*^ handsomest trees. Upon ol^rvhig Ihe rapid growth 
of these trees, 1 was indaced to enlarge my plantations, and took 
Into my park 200 acres more, whidh 1 planted entirely with 
pinasters, except in the vaBeys where ofter trees grew. My 
pinaster plants were all raised from my own seed ; and this year 
their progress has been astonishing, and they are the admiration 
of all persons who have seen them. I am preparing to add 
another 100 acres, and I have raised above 200,000 plants for 
that purpose. I ^all then have a plantation of 500 acre^ with 
a five-mile drive through it.” 

With reference to tiie same tree, Mr Fetre, in aimther com- 
munication to the smne Society in 1810, observes — « As to soi^ 
they will grow on any. I have plants that have made dboots of 
5 feet ha two yean^ where the soil is a bkak heathy sand at top, 
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and gets do\m either to a hard stony gravel, or a dead yellow 
sand ; and where they are planted on the declivity of a hill, I 
have seen the main roots so flat that they have come out of the 
surface, and struck in again two or three feet down the hill, if 
steep. Having been in the habit of planting pinasters for up- 
wards of 40 years, you may justly presume I have them of all 
sizes* The trees on the above-mentioned poor soil have been 
planted about 9 years; they measure from 10 to 20 inches 
round, and I have many in my older plantations that measure 
from 3 to 4 feet round, and their height upwards of 40 feet. . . . 
Those pinasters which Mr Kent estimated at near 5 loads were 
planted in 1702. The largest are about 10 feet in circumference 
three feet above the ground, and they diminish very gradually till 
they get near the top.” 

These extracts contain cheering information to proprietors of 
the poorest soil. It has been generally understood that the 
Scotch pine is, of all trees, the least scrupulous as to the quality 
of the land it may be placed in ; but we have a proof here 
that another individual of the cone-bearing family, is even more 
serviceable in sheltering bleak and barren districts. As might 
be expected, the older spedmens of the pinaster upon this estate 
are now of very noble character. They average 12 feet in cir- 
cumference, and 70 feet in height, forming by far the finest col- 
lection of this spedes of tree in this country. They are inter- 
mixed here with broad-leaved trees around the house, and add a 
boldness to the scene which the latter of themselves never con- 
fer. Where this pine prevails in its grandest form, the feeling 
awakened is that we are in the neighbourhood of tremendous 
rocks and crags ; but the general reader must see the bulk and 
majesty of these objects to prepare him for this idea. 

S. Uiiierwood Shruhs, The Snotcherry and Berheris^ (Sym- 
phoricarpos racemosus, and Berberis Aquifolium.) — ^The 
plantations of Trimingham and Rimton display a profu- 
sion of these shrubs growing most vigorously; and 1 can 
have no hesitation in stating that they are well adapted 
to grow along with other trees near to &e searside. Their 
merits may be summed up in a few words;. They are both 
eminently beautiful ; the former, when clad wim its pure 
white berries from Sejptember to December, and the lat- 
ter, throughout the entire year. This plant (the Berberis) 
is famished with pinnate, shining, holly-like leaves, and 
bears beautiful racemes of yellow flowers, which are suc- 
ceeded by grape-coloured or bluish-purple berries, in great 
profusion. Though so unlike to ea<m other in appearance^ 
there is a remarkable affinity subsisting between &ose 
shrubs, which points them out as the fittest of companions : 
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they fear not the sea-breeze, a fact wMch might have been 
antidpated from their being both natives of the north-west 
coast of America, from New Albion to ISTootka Sound; 
both plants, when in blossom, are much sought after by 
bees ; and the berries of both are greedily eaten by game. 
The delightful uses to which such plants may be applied 
will suggest themselves to every one ; and it is only neces- 
sary to remark that they are best suited for being plmted 
close to walks, which should be introduced in all maritime 
plantations, for the sake of the view over the ocean. 

It will be remembered that the remarks here made have a con- 
stant reference to trees and shrubs planted in trenched ground : 
I know of no trees which will grow vigorously by the sea-side in 
cases where the roots of the young plant have not the readiest 
access to the soiL 

I have found some difficulty in preparing a statement of the 
expense of forming the plantations here described. For its accu- 
racy in minute details I dare not vouch, as some of the finer kinds 
of pines, &c., such as the deodars^ were presented to the late pro- 
prietor by his friends ; and in other eases, though few, the plan- 
tations are ornamented with the more expensive kinds of rhodo- 
dendron, &c., the bills for which I have not had an opportunity 
of examining. Apart, therefore, from what may be termed the 
ornamental decorations, which are not essential to the full crop 
of thriving trees now growing in the two parishes, the account 
may be made up with a satisfactory approach to accuracy. The 
whole extent planted is 117 acres, all of which was trenched, 
with the exception of about 8 acres on Davie Hill, left for the 
purpose of ascertaining what progress trees would make in unpre- 
pared land- The account being made up so soon after the plant- 
ing of the trees, will prevent, of course, any return being stated 
for the usual source of profit in a plantation — ^that of timber; 
and indeed the chief proceeds from the sale of faggot-wood, 
which sells well in this quarter, will fall in years yet to come ; so 
that the statement of outlay, like all statements made tmder 
similar circumstances, is to be counterbalanced by the certain 
profits awaiting the present proprietor at a future period. At 
same time, it is to be borne in mind that mere remuneration for 
outlay is not always, or even often, the object reckoned upon in 
maritime planting; and, in the present instance, I may safely 
say, that the chief motive of the distinguished individual under 
whose directions those plantations were made, was the sheltering 
and beautifying a tract of country which commands one of the 
finest sea-views in this kingdom. They are to be looked to, 
therefore, as a triumph of art, and not solely as ^e means of 
bringing back a certain capit^ expended with a fair rate of 
interest, though even in this respect the result is favourable* 
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I am informed that including all the finer kinds of puies here 
planted, and the valuable shrubs, Trould increase the expense at 
about ten shillings an acre over all the plantations ; so that the 
account, including every thing, would stand thus : — 


The Trimingham and Eunton Pl^vntations. 


Db. I 

To expenses as before By Return, as above 

stated, . . L.1337 14 0 1 stated, . . L.481 2 0 

- - Additional for pines, ' — Balance, . • 913 12 0 

cedars, roaes, rho- I 

dendrons, and other ' 

fine siirnbs, . 37 0 0 i 


L.1394 14 0 


L.1394 14 0 


It will be gratifying to many to know, that the latter years of 
the dibtiuguisfced philanthropist whose plantations I have de- 
scribed in the preceding pages, were spent chiefly in his usual 
works of benevolence, in is:a*ehiiig the pror/nss of his trees ; — 
thus affording another illustration to the generally received opi- 
nion, that the greatest and best of men, in all ages, have found a 
peculiar satisfaction in the peaceful and healthful pursuits of 
ji’anting. It is gratifying that he was enabled, before his death, 
to sco the fruits of his enterprise in the flourishing plantations 
which he had formed. 


PROCEEDINGS OF THE AGRICIXTURAL CHEMISTRY 
ASSOCIATION. 

XXX . — Composition of Limestones from Argyleshire^ BericicJtshire^ 
aiu^ ^utherlanL 

1”. Limestones from Argyhsliire* 

a. From Ardgour upon Lock Ell . — ^Among the so-called gneiss or 
oldest slate rocks of Inverness and Axgyle, there occur, among 
the highly inclined strata, beds of limestone more or less crystaf 
Hne, many of which are of sufficient thickness to be worked, and 
in localities in which the use of lime would be a prelude to much 
agricultural improvement. 
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A bed of this kind runs along the face of the hills on the 
Ardgour side of Loch Eil, in a northerly direction, from tlie 
Corran ferry to ah unknown distance. It is in the form of a bed 
of eight or ten feet, and sometimes considerably more in thick- 
ness, and lies at a very high angle. Some of it is almost pure 
white and semi-crystalline. It is mixed with a variable propor- 
tion of fragments of quartz, which form distinct prominences on 
the surface of the rock, where it has been exposed to the action 
of the weather. I have found this quartz, upon analysis, to vary 
from 6 to as much as 80 per cent of the whole. The more 
siliceous portions, however, are not dilEcult to distinguish, and in 
quarrying could easily be rejected. 

During a late visit to the spot, I collected specimens from two 
different localities upwards of a mile apart, and, upon analysis, 
they hare been found to possess the following composition — 


: Ko.l. No. 2. 

Carbonate of lime, . . . 90 14 80.15 

Carbonate of ma^esia^ . . 031 2.56 

Alnminfl. and oxide of iron, . • 0 51 0 51 

Insoluble siliceous matter • . 9 08 7.48 


100.04 99 70 


They are both very good limestones, therefore, and might be 
employed for agricultural purposes in the district with much 
advantage. One of the localities is situated near a waterfall, 
where ample power could be obtained for crushing it. The 
neighbourhood of the island of Lismore, however, which abounds 
in lime, and of Loch Leven, on the northern shores of which 
thick beds of limestone form cliffs along the road, will probably 
prevent this Ardgour lime from ever being extensively worked. 

In the higher or more inland pari of the country, to which 
transport is difficult, it may be found profitable to work it for 
local consumption. 

i. Limestones from Canfijre . — The district of Cantyre is a very 
interesting one, both agriculturally and geologically. The low 
oolite flat called the La^an, stretching across from Campbettou 
to Ihe Western Sea, rich in coal below, and capable of great 
agricultural improvement on the surface — the spirited and 
thriving race of farmers who have lately settled in the country, 
and now hold a large portion of its surface — the gradual change 
for the better now going on, both in the husbandry of the dis- 
trict and in the condition and habits of the people — ^all these 
circumstances render this district very interesting to those who 
are occupied with agricultural pursuits. , , , . ' 

It is fortunate for this district that it is rich in lime. Besides 
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the deposits of limestone maiked on our geological maps, as lying 
on the north side of Campbelton bay, others exist in large quan- 
tity to the south and west, at the distance of four or five 
miles from Campbelton. I had not an opportunity of examining 
accurately the geological position of the thick bed, which is most 
extensively worked; but, from its appearance at a distance, I 
judged it to be one of the highly inclined beds of the slate rocks. 
The comparative proximity of the oolite and old red sandstone 
Tock^ however, renders this point worthy of further investiga- 
tion. 

The limestone is of a yellowish colour, and has the following 
composition — 

Carbonate of lime, • . . 98.05 

Carbonate of ma^esfa, • . . 0.44 

Alumina and o\ide of iron, . * 0.29 

Insoluble matter, .... 1.27 

100 05 

It will yield, therefore, a very good agricultural lime. 

On the west coast, a mile or two aho\e Ban — a district in 
which great agricultural improvement is attainable— I met with 
a vein of black crjstallised limestone, of a few feet in thickness, 
crossing the slate rock^ and which had the following com- 
position — 

Caibonatc of lime, . . . 90 96 

Caibonate of magnesia, . . . 0 62 

Alumina and o\ide of iron, • . 1.81 

Insoluble matter, .... 640 

99.79 

This is also a very good limestone for agricultural purposes; 
but the vein is too thin to admit either of profitable or extensive 
working. Towards the interior of the country, thicker beds of 
timestone may probably he discovered, which may hereafter be 
made available when passable roads shall have been constructed 
across the peninsula. 

On the south-east coast, near the mouth of Glenharvie, I found 
i^on the shore a thin vein of very hard pale-jellow cr3stalline 
limestone, traversing the old red sandstone beds, too tiifling to 
be turned to any^ agricultural use, but which, for other reasons, 
I have thought it interesting to subject to analysis. It was found 
to consist of— 

Carbonate of lime, . , . 4633 

Carbonate of magnesia, . . . 29 68 

.Alumina and oude of ire . • 1164 

Insoluble i^ceous matter, . . 11 95 


99.60 
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It appears thus to be very rich in magnesia, a circumstance 
not unimportant when taken in connexion with the composition 
of the limestone beds, found among those of the old red sand- 
stone in Berwickshire, of which the analysis is given below. 

2 ®. LirmstoTim from Berwickshire* 

In the higher part of Berwickshire, which stretches from 
Dunse towards Greenlaw, there crop out in the bottoms of the 
bums and on the sides of the hills, numerous thin beds of lime- 
stone among the shales, red marls*, and sandstones of the old md 
rocks of the district. These have occasionally been quarried 
and burned for lime. Having lately visited several of the locali- 
ties where this limestone occurred, I thought it of some interest 
to determine their composition, not only in reference to their 
agricultural value, but also with the view of determining how 
their geological position might aflPect the proportion of magnesia 
they contained. 

For this purpose, Lord Breadalbane was kind enough to send 
me four specimens for analysis, collected on various parts of his 
property of Langton, near Dunse. These specimens were found 
to have the following compositionr: — , . 


Carbonate of lime 

Carbonate of magnet 

Alumina and oxide of iron... 
Insoluble sdiceous matter 

Ko. 1. From 
'nasliini? pool, 
Lan^n 
raik. 

No. 2. From 
the part of 
Lftngton wood 
fvliere some of 
the stone had 
beenhnmed. 

No. 3. From 
m old quarry, 
sapposmihe 
same where a 
stone was got 
which as 
hnmed for 
hme. 

No. 4. From 
Greueldykes. 
on the east of 
the Langton 
estate. 

43.85 

33.34 

159 

21.41 

1 • ^ 

47.00 

38.04 

199 

12.97 

39.01 

30.25 

1.39 

29.27 

43.81 
' 39.60 
3.67 
13.09 

10019 

100 00 

9991 

99.97 


The limestones are all remarkable for the large quantity of 
magnesia they contain. Should they even be quarried exten- 
sively for burning, they will make an excellent building, but an 
inferior agricultural lime^ and must be laid sparingly upon the 

The limestones from the slate and gneiss rocks^ of which the 
analyses are ^ven above, and of which many others have been 
analysed in the laboratory of the Association, are all compara- 
tively pure, contain at least little magnesia. Those frona the old 
red sandstone, on the other hand, abound in magnesia. Are 
these universal characteristics of these rocks, or are tihiey merely 
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local pheiioixieEa ? I should be obliged to any of the members 
of the Association for specimens of Umestones from the old red 
sandstone of other counties, the analysis of ■which might throw 
further light upon this interesting point. 


3®, Limestones of Sidherlaiid, 

The composition of a marl from Ass}nt^ in Sutherland, has 
probably some connexion with the above question. 

In the district of Assynt, towards the western coast of Suther- 
land, there occur rocks or beds of limestone of considerable 
extent, though not marked on our geological maps. A marl 
found in considerable quantity at the foot of a limestone rock in 
one of the glens of Assynt, was lately sent to the laboratory for 
examination. Upon analysis, it was found to consist of— 


Alkaline 0 20 

Gypsum, 0.27 

Carbonate of Ume, 40.02 

Carbonate of magnesia, .... 30.23 

Oxide of iron and alumina, .... 4.70 

Insoluble siliceoas matter, .... 7.92 


90.2-1 

When examined under the microscope, it appeared to be made 
up in great part of minute rhomboidal crystals, and was probably, 
therefore, derived from a crystalline limestone, crumbled by the 
action of the weather. 

This district in our geological maps is included in the gneiss 
country- If the above limestone, therefore, be in this geological 
position, it settles the question as to the universal freedom from 
any large admixture of magnesia in the limestones which occur 
among the gneiss rocks of Scotland — ^for the proportion of mag- 
nesia, as the analysis shows, was very large. It was about equal 
to what was found in the limestones of the old red sandstone of 
Berwickshire. 

But we know that metamorphic or changed rocks, like those of 
the Scotch gneiss, may be of any age. In the wide area occupied 
by this class of rocks in Scotland, we may have many subdivi- 
sions, some of which may be characterised by pure, and others 
by dolomitic or magnesian limestones. Chemical analysis, there- 
fore, may aid the geological observer, as well as the agriculturist, 
by indicating to the one where rocks of a particular age may be 
looked for, and to the other, where limestones of this or that 
agricultural value are to be expected. 

It is possible that the proximity of the old red sandstone rock^ 
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which skirt so much of the west coast of Scotlandj may be con- 
nected with the large proportion of magnesia in the limestone of 
Assynt 

XXXL — Coiitposition of the Sludge of the vicer Urr in 
Kirkcudbright 

The tide of the Solway Frith makes its way for many miles up 
the river Urr in Kirkcudbright, and, as it ebbs, leaves deep banks 
of mud or sludge on either side of its channel. This mud is, of 
course, chiefly derived from the debris of the rocks and soils of 
the upper country from which the waters of the river come — and 
which, when dammed back by the tide, they quietly deposit. 

When the river passes the house of Mr Maxwell of Munches 
it leaves such a deposit, and as a considerable tract of reclaimed 
moss land lies near its banks, it occurred to Mr Maxwell that the 
sludge of the river might form a useful application to its surface. 
But as he had hills of gravelly soil also which were equally 
accessible, and had already been employed to a considerable 
extent for this purpose, he was desirous of ascertaining which of 
the two would be likely to produce the better eflect. lie sent 
therefore to the laboratory two samples of the sludge, one taken 
recently from the river, and another which had lain some time on 
its bank^ and along with them a portion of the gravelly soil, 
with a view to a comparative analysis of the two being made. 
They were accordingly subjected to analysis and the following 
results obtained : — 


1 

JJy Waslihvj, 

Gay, fine sand, and organic matter. 
Coarser sand, 

Gra^ eUj 
soil 

Slndgo, 
No 1. 

STadge. 
No. 2. 

2SS0 

n.2o 

19.60 

80.10 

28.00 

74.00 

2d. By Amhj'-ls, 1 

Organic matter, .... 

Alkaline salts, (soluble in T\atcr and acid^,) 
Gypsum, (sulphate of lime,) 

Alumina, (soluble in acids,) 

Oxide of iron, 

Carbonate of lime» .... 
Carbonate of magnesia. 

Insoluble siliceous matter, • • 

100.00 

100.00 

100 00 

101 

070 

trace 

3.42 

4.75 

0.60 

2.59 

85.70 

2.78 

0.26 

0.37 

2.09 

378 

7.17 

0.56 

83.18 

2.92 

0.S0 

0.32 

1.65 

3.43 

686 

1.82 

81.68 


90.79 

100.19 

99.48 


The sample of gravelly soil contained 66 per cent of 
large stones, varying from the size of a walnut to that of a pea. 
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These consisted chiefly of pieces of granite, felspar, and trap. 
These stones were taken ont, and only the fine part of the soil 
was analysed and found to have the composition above given. 

From these analyses it appears that a marked difiFerence he- 
tween the two exists in regsra to the proportion of lime they 
severally contain. The seven per cent of carbonate of lime 
present in the mud of the river, as well as the minute division of 
its particles, gives it a decided preference over the other material 
as an application to moss land — upon which lime is almost a 
necessary of healthy and luxuriant vegetable life. 

It is probable that there are many other places on the banks 
of the same river, and of the other rivers of the south of Scotland, 
to which it might be profitable to apply this tidal mud. 

A question we are much inclined to ask is, where does all the 
lime this mud contains come frimi ? The slate country through 
which the river Urr chiefly flows is not known to be rich in lime- 
stone ; and yet the composition of the mud seems to indicate that 
deposits of limestone of considerable extent somewhere prevail. 
They may he too poor or impure to be profitably worked for 
agricultural purpose^ and yet it might be of consequence to some 
of the proprietors in the upper country to institute a search for 
them, and ascertain their quality. 


XXXIL — Of the Composition of Pigeon* s JDung, 


^ A novel article of import having recently appeared in the Eng- 
hsh manure market under the name of pigeon’s dung, from 
®8yp^ ^ sample of it was sent to the laboratory for analysis, 
with the View of determining its value, compared with Peruvian 
and the better varieties of Ichaboe guano. When subjected to 
analysis it was found to consist of 23.9 per cent of soluble, and 
76,1 per cent of insoluble matter. Its more detailed composition 
was as follows — 


■Water, 

matter, containing 3.27 per cent of nitrogen, equal to 
3 96 of ammonia, . 

Ammonia, • • - . 1 " 

Aliwaline salts, ’ 

Phosphates of lime and magnesia, .... 
Carbonate of lime, 

Insoluble siliceous matter, ••.*.'** 


6 65 

59 68 
150 
042 
796 
237 
21 43 


AW VIF 

It mfl be ^en above, that the sample submitted to examina- 
tion contamed upwards of one-fifth of its weight of sand, a mix- 
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ture scarcely, perhaps, to be avoided in a country like Egypt 
Had it been free from sand, its composition would have been — 


"Water, S.46 

Organic matter, containing 4.16 per cent of nitrogen, equal to 
5.04 of ammonia, ....... 75.04 

Ammonia, 1.02 

Alkaline salts, 0.53 

Phosphates of lime and magnesia, 10.13 

Carbonate of lime, 3.02 


100.00 

As a manure, this pigeotf s dung will be very valuable to the 
fanner, and if more free from sand, may prove even a profitable 
article of commerce. It is as rich in ammonia and ammoniacal 
matter as some^ of the best Ichaboe guanos. It is only half as 
rich, however, in bone earth; but this deficiency, if considered 
of importance in any particular locality, might be made up by 
an admixture of bone-dust, or of the waste bone charcoal of the 
sugar refiners. 

XXXIII . — ComposUion of the Refuse of the Glue Manufactory. 

Mr Girdwood, Corstorphine, one of our members, having been 
offered a quantity of the refuse of a glue manufactory for use as 
a manure upon his farm, brought a sample of it to the laboratory 
to be analysed, with the view of determining its composition, 
and the price he might safely pay for it It was, therefore^ sub* 
mitted to analysis, and was found to consist of— 


Water, 45.86 

Hair, 1.10 

Fatty matter, 22.34 

Cellular tissue, and a little ammonia, . . . 4.43 

Phosphates of lime and magnesia, and a trace of iron, 2.30 

Carbonate of lime, 20 06 

Sand, 3.03 


99.02 

The substance, therefore, was very valuable as a manure. With 
the exception of the water, which formed almost half its weight, 
nearly every thing it contained was of value in fertilizing the 
land The skin, the hair, the fat, and the phosphates alone, in- 
dependent of the carbonate of lime, were found, upon calcula- 
tion, to be worth twice as much as the price asked for the whole 
by the manufacturer. 'J'he consequence was, that a large pur- 
chase of the refuse was made. 
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XXXIT- — Of the Composition of Breteej^s Draff or Grains^ 
and its value as a food for Milhr Cotes, 

A difference of opinion having arisen between the buyers and 
sellers of brewers’ draff in Edinburgh regarding its value, and the 
price that ought to be paid for it, l6 Girdwood thought that some 
light might be thrown upon this question by a chemical analysis. 
He caused some of it, therefore, to be sent to the laboratory, 
where it was submitted to both an organic and an inorganic ana- 
lysis, with the following results — 

Organic Analgsis, — X hundred pounds of the fresh draff 
were found to contain — 

, Vraler, 75 85 

Gum, 1 06 

Other organic matter (chiefly husk ) ... 21 28 

Organic matter, containing nitrogen (protein compounds,) 0 62 
Inorganic matter or ash, 1 19 

100 00 

From the above analjsis we see that, during the digestion of 
the malt in the mash-tub, the protein compounds — those which 
contain nitrogen, and are necessary to the production of muscle 
in the body, and curd in the milk — are nearly all dissolved out. 

Inorganic Analysis, — The ash left on burning the draff was 
found to consist of — 

Ter c nt tf In ICoO jiarts of In 1003 pirt of 
oah \.ctdtaa. CLiyaidfl. 

Alkaline salts (clilorides, Tiith 
a small quantity of sul- 
phates) and alkali. 

Phosphoric acid in combina- 
tion with the alkali. 

Earthy phosphates, , - 48.00 6 SI 24 06 

bilica, .... 41.51 4.94 20.46 

99.22 1190 49.28 

An examination of the above numbers suggests the following 
remarks in regard to the value of draff in comparison with other 
kinds of food. 

r. The quantity of water pre'^ent in it is 76 per cent; in this 
respect it approaches very near to potatoes, and some other 
varieties of ^een food. It contains, however, considerably less 
than the turnip or the cabbage. 

h. The greater part of the solid matter, as we should suppose, 
consists of husk. This is not wholly insoluble in the stomach of 
the cow, nor without considerable nutritive power. It is impos- 
sible, from theoretical considerations^ to assign any definite value 


7.60 

0.90 

3.72 

2U 

0.25 

1.04 
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to this husk ; but the experience of the cowfeeder seems to show^ 
that it is not by any means worthless in the feeding of milk cows. 
In the grains of the brewers it is generally understood that the 
proportion of nutritive matter left is much less than in those of 
the distiller. 

c. One important result is the small proportion of protein com- 
pounda> amounting only to two and a half per cent in the dry 
grains. ITo doubt this proportion will vary in different samples. 
It is probably attached to the husk in the form of coagulated 
albumen, which, however, is dissolved and appropriated in the 
stomach of the animal. 

The draff weighs about 46 lbs. to the bushel, and costs 3d. to 
3Jd. for this weight. One hundred and sixty pounds of draff 
contain one of albumen, and this weight costs Is. Kve pounds 
of oil-cake contain one of albumen or other protein compounds, 
and costs 5d. This ingredient of the food, therefore, is cheaper 
in the form of oil-cake than in that of brewers’ draff. 

d. Again, the quantity of ash left by the dry draff is about fi^e 
per cent. One hundred pounds in the wet state contain 0.6 lbs. 
of phosphates, or 160 lbs., costing Is., contain 1 lb. of phosphates. 
But 33 lbs. of oil-cake contain 1 lb. of phosphates at a cost of 
nearly 3s. ; thus the phosphates are cheaper in the form of draff. 

Hence a mixture of other food, such as oil-cake or bean^ 
along with it, is recommended where the draff is to be used most 
economically an'd with least waste. 

e. A part of the feeding value found in the draff by past expe- 
rience, is probably to be ascribed to the steeping it has under- 
gone, rendering the otherwise innutritive or slowly nutritious 
matter soluble in the stomach, and thus admitting of less waste. 

Turnips are the kind of food most usually given with brewers’ 
grains. The following letter from Mr Caird, Baldoon, near 
Wigton, shows the profit of feeding milk-cows upon draff and 
turnips, compared with beans and turnips, according to his ex- 
perience. 

«« I have fed for the last two winters a large dairy stock in the 
following manner, for between 6 and 7 months, or 200 days — 

EacE cow Italf a basEel of draff (23 fibs.) per day, for 200 days, 

100 busEds at 3d., L.I 5 O 

Each cow, (22 lbs. per day,} 2 tons of at lOs^ . 10 0 

5 0 

** And the dairyman to whom my cows are let prefers lh*s 
^feeding to the following, which is the usual allowance in this dis- 
trict to a dairy stock — 
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Each cow 4 tons of turnips at 10s., .... L-S 0 0 

... 2 bushels of beans, ground, at 4s. 6d., . 0 9 0 

L.2 9 0 

In both cases the same fodder is given. 

« On the draff and turnips the cows give folly more milk and 
butter, both of which are well tasted, and they keep themselves 
in better condition than when fed on turnips alone. With this 
feeding they are a very healthy stock. 

On the turnips and beans, the butter and milk are always 
strong tasted, and the cows are not kept in such high condition 
as on the draff and turnips. 

« If cows get an unlimited supply of turnips, they may yield 
more milk than on the quantity of draff and turnips mentioned 
above. They do not eat beyond a certain quantity of ^drafi^ 
while it is difficult to satisfy their appetite for turnips. 

The question as to which of the two is the cheapest food, 
depends altogether on the respective money values of draff and 
turnips in any given locality.” 

XXXV . — Composition of the Ash of the Anindo phragmites^ 
or Common Reed, 

During one of my recent visits to the Carse of Gowrie, my 
attention was again drawn to the length of straw which prevails 
in new alluvial soils, and especially in such as are reclaimed by 
waiping, or otherwise, from the sea or from rivers. The incon- 
venience of this ii^ that it is often too weak to bear the weight of 
the grain, and the com crop is apt to be laid in rainy weather. 
It has been said, but hitherto without any proof from actual 
analysis, that this weakness of the straw is owing to a deficiency 
of silica, and that the application of manures containing silicates 
would strengthen it and support the ear. 

In reference to this point, it occurred to Sir John Richardson, 
that probably the common reed (Arundo phragmites,) which 
grows so abundantly on the margin of the Tay in some parts of the 
Carse, might, if burned, leave an ash so rich in silica as to admit 
of its being applied with advantage to the young com. At all 
events, if it was so, it would afford the opportunity of making a 
trial with a substance not difficult to be procured. The sugges- 
tion appeared to me a valuable one. 

He accordingly sent a (juantity of reeds to the laboratory to be 
burned and analysed, which was accordingly done with the fol- 
lowing results : — 

a. The dry reed left 1.62 per cwt. of ash — a very small proportion from a 
plant so nearly allied to the masses — ^though two or three times as much as^ 
Wtaid be left by an eqoal weight of wood. 

hf Ue wslv en bemg analy^d, was found to consist o£ — 
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} 4.80 

6.0S 
0.24 
0.93 
3.19 
5.49 
0,17 
78.91 

99.79 

It thus appears that the ash of this plant is very rich in silica, 
containing nearly four-fifths of its weight of this substance, and, 
besides, about 6 per cent of phosphate of lime, and 10 per cent 
of the sulphates of potash, soda, and lime. 

It is not quite certain that the whole of the silica in the ash 
could readily be taken up by the roots of growing plants ; but, 
for the purpose of a trial, I recommended that, instead of being 
burned to an ash, the reed should be charred, or burned in a 
smothered fire only- The black dust thus obtained, may be 
dibbled in with the com, or applied in still weather as a top- 
dressing ; or, where guano is used, may be advantageously mixed 
with this manure before it is applied to the soil. 

It is doubtful, however, whether the tall straw of the Carse 
lands be really deficient in silica — ^in fact, the average proportion 
of silica contained in a strong glazy wheat straw is not yet known. 
I propose, therefore, to investigate this point during the present 
autumn, and shall be obliged to any members of the Association 
who will forward to me at the close of the present season a pound 
or two of any ripe wheat straw which appears remarkable in any 
way- 


Potash, 

Soda, 

Limo, 

Magnesia, 

Oxide of iron. 
Phosphoric acid. 
Sulphuric acid. 
Chlorine, 

SUica, - 


XXXVI — Of the Composition of the Car 6b Bean. 

The carob bean, the fruit of the carob-tree or Ceratonia silitjua^ 
is thus spoken of by Professor Lindley in his “ Vegetable King- 
dom,” pp- 549-550. 

« Under the name of the caroh-tree, or algaroba bean, it is 
consumed in the south of Spain by horses, and has been imported 
into this country, it is said with profit, as a substitute for oil-cake. 
The dry pulp in which the seeds are buried is very nutritious;, 
and is supposed to have been the food of St John in the wilder- 
^ness, wherefore it is called locust-tree and St John's bread. 
Singers are said to chew this fruit for the purpose of improving 
their voice . — Fhamu Journ.^ 3-79. The seeds of the carob-tree 
are said to have been the original carat wreights of the jewellers.” 

Mr Thomson of Leith, one of the members of the Association, 
having lately received a considerable consignment of these beans, 
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brought a sample of them to the laboratory to be analysed, with 
the view of testing their real theoretical value. They have there- 
fore been examined with care, and their composition was found 
to be as follows — 

Per cent 


Impure sugar, 46.76 

<rum, and a little colouring matter, . 4.46 

Olutan, and coagulated albumen, . . 3 32 

Fat, .7 0.34 

Woody fibre and starch, . . - 22 61 

Water, 22.38 


99.77 

This bean, as appears from the above analysis, is remarkable 
for the large quantity of sugar it contains — about 47 per cent of 
its whole weight The protein compounds — glutin and albumen 
— are in comparatively small proportion. It ought to be given, 
therefore, along with common beans or oil-cake to growing stock. 
A little of it may make a good addition to the ordinary food where 
animals are intended to lay on fat Cattle pe said at first to eat 
the carob bean unwilUngly, but pigs devour it greedily. It would 
be desirable to ha\e some accurate experiments made upon its 
practical feeding value, compared \iith other varieties of com- 
mon food. For milk-cows or fattening cattle it may be expected 
to answer well. 

It is the pod, and not the bean or seed, properly so-called, that 
forms the nutritive part of this food. The seeds are small, dark 
brown, and almost stone-hard, and form about one-tenth part 
of the whole weight of the article as it comes to this country. 

XXXVn. — Composition of the Ash of Young Furze. 

In a previous part of these proceedings, (Art V.) I inserted a 
copy of the analysis of the ash of young furze, made by Sprengel, 
with the view of affording to our members the best information 
we then possessed in regard to a plant to which the attention of 
practical farmers has lately been very much directed. 

I have thought it of consequence, however, to have new ana- 
lyses made of this ash, and accordingly put it into the hands of 
two of my assistants. Young shoots of furze were collected in 
the neighbourhood of Durham, and upon Arthur’s Seat, respec- 
tively. Thej’' were dried, burned, and the ash analysed. 

The recent shoots consist of — 
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Unrripd. 

. 77.40 


Organic matter. 


. 21.23 

03 94 

Abb, , . 

• 

1.37 

C.06 



100.00 

100.00 


The ash left by two samples collected on Arthur’s Seat at dif- 
ferent times, and analysed separately, were found to consist of — 



Furlonge. 

SlCdlmont. 


Potash, 

Soda, ... 

20.33 

16.49 

18 31 

6.75 

8.33 

7.54 

Chloride of sodium, 

12.S9 

12.0C 

12.23 

Lime, 

30.60 

15.25 

16.02 

Magnesia, . 

5.27 

8.31 

6.79 

Phosphate'S of rme and") 

magnesia, an’, a liitlej- 

£7.15 

£534 

2674 

phosphate of L’on 3 

Sulphuric acid. 

GOT 

7.B0 

6.70 

Silica, . • 

C.44 

5.72 

5.58 


100.00 

100.00 

100.00 


Per eentage of ash in dry fur 2 ;a, G-OC. 

These analyses differ slightly from each other, but not more so 
than the ash of two portions of a plant^collected at the same 
time, on the same spot, might be expecte^ci to vary. The ash of 
the furze collected in the neighbourhood of Durham, contained 
more magnesia and less lime and phosphoric acid; but the re- 
sults are altogether so different from the above, that I delay the 
publication of them till an opportunity occurs of collecting a 
fresh supply, and of having the analysis repeated. 

The above table, however, shows that the plant is very rich in 
phosphate of lime — every hundred pounds of the dry plant con- 
taining upwards of two pounds of the earth of bones. This is, 
no doubt, one source of the nutritive qualities of the young 
furze. I am about to have the proportion of protein compounds 
contained in the fresh shoots determined also, for the purpose of 
ascertaining if they are as well adapted to the production of 
muscle as they are to the production of bone. 

XXXVIIL — Of ffie States of Oxidaikn send CtmMmiion in vdhMt 
Iron exists in the 8a3y and of the Fvxi/dions performed bp iL 

Some young chemists have lately published in the Pidbsophi- 
cal Magazine a statement, to the effect that the iron which is 
found in nearly all our soils, exists in the surface soil always in 
the state of protoxide, and in the subsoil in that of peroxide. 

This statement, which affects to be deduced from the analysis 
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of several soils, evidently performed in an imperfect manner, is 
so opposed at once to the simplest and best known chemical facts, 
to the simplest experiments and modes of testing a soil, to the 
results of actual and carefully conducted analyses, and to the 
expressed opinions of writers upon agricultural chemistry, that I 
thought it at first unnecessary to notice it. 

Some members of the Association, however, having consulted 
me upon the subject, I have thought it might not be uninterest- 
ing to our members generally to give a brief exposition— first, 
of the state of oxidation in which iron actually does exist in the 
soil; second, of the state of combination in which these oxides 
are usually found in the soil; and third, of the functions in refer- 
ence to vegetation which they perform. 

1®. i^aie of Oxidation in which Iron exists in the SotL 

There are three well-known facts which, altogether apart from 
analysis, should be considered sufficient to explain this point in a 
satisfactory manner. 

< 7 . When the first oxide of iron, either in a free or in a com- 
bined state, is exposed for a length of time to the action of moist 
air, it gradually absorbs .oxygen from the atmosphere, or takes 
it from the water, and becomes converted into the second or per- 
oxide. The iron in the surface soil is constantly exposed to this 
joint action of air and water — ^its tendency, therefore, is gradually 
to become converted into the peroxide. 

b. But these two oxides, under favourable circumstances, com- 
bine with each other, and thus form compounds which interfere 
with this tendency. These compounds, of which common mag- 
netic iron ore is one, attract oxygen from the air more slowly 
than the protoxide they contain would do if alone ; and thus the 
change of the whole into the peroxide is in some cases indefi- 
nitely delayed. The existence or production of these compounds 
in the surface soil, therefore, preserves the iron to a certain ex- 
tent in the state of protoxide; so that, however long the surface 
of a soil may have been exposed to the air, it is unlikely that the 
whole of the iron it contains should be found upon examination 
to he in the state of peroxide. 

The colour of a soil is by' no means an index of the proportion 
of red or peroxide it contains. The soils of the old red sand- 
stone formation are usually very red. Among the rocks of this 
formation occur beds of marl of an intense red colour, which im- 
part their own hue to the soils which are formed from them, or 
with which they are mixed. 

During a late visit to the red sandstone district of Berwick- 
diire, I observed in the neighbourhood of the limestones describ- 
ed above^ in article XXX., occasional beds of marl of an intense 
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purplish red colour, and which might have easily been mistaken 
for beds of hematite. 

On entering Berwickshire by Soutra Hill, they may also be 
seen cropping out on the east side of the valley, and tinging the 
whole adjoining soil of a bright red colour. 

On the slope of the hills above Langton, near Dunse, I col- 
lected two specimens of this red marl, and caused them to be 
analysed. The proportion of iron they contained, and the state 
of oxidation, was as follows — 

Ko 1. No. 2. 

Protoxide of ii on, * . . 3.84 per cent. 4.10 per cent. 

Peroxide of iron, . . • 3.63 2.09 

Total oxides of iron in the marl, 7.37 6.19 

Thus the proportion of iron was very much less than their ap- 
pearance indicated, while, notwithstanding their prolonged expo- 
sure to the air, the proportion of protoxide was greater than that 
of peroxide. The tendency of the two oxides to combine with 
each other, and perhaps with alumina also, may have lessened, 
or for the time have overcome, the ordinary tendency of the per- 
oxide to absorb oxygen from the air. 

c. When the peroxide of iron is mixed with decaying vegetable 
matter, it gives up a part of its oxygen to the organic matter, and 
is changed into protoxide. 

When soluble vegetable matter, such as humic acid, is added 
to a solution containing this red oxide of iron, protoxide of iron 
is gradually formed. The same takes place in the soil where 
it is mixed with decaying vegetable matter. This oxygen of the 
peroxide is employed to hasten the decomposition of the organic 
matter, and to forward its tdtimate connexion with carbonic 
acid and water. Thus, in our cultivated soils, two antagonist 
principles are at work — ^the one tending to produce the peroxide, 
the other to bring it back again to the state of protoxide. The 
latter absorbs oxygen from the air, and is converted into the 
former; the organic matter takes this oxygen from the peroxide, 
and brings it back again to the state of protoxide. 

Such being the change that takes place, it is obvious that all 
our soils in which iron is present must contain a variable propor- 
tion of both oxides — a proportion ever varying in the same soil, 
and which can only by aeddent be the same in the case of any 
two soils which may be taken. 

A knowledge of these facts ought to settle the question as to 
the state of oxidation in which iron exists in the soiL We ought, 
in most cases, to find both oxides present; but the proportion of 
protoxide ought to be greatest where the land is richest in vege- 
table matter, and has lain for the longest time undisturbed. The 

TRANS. JANUARY 1847. 2 Q 
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peroxide should increase with the poverty in organic substances, 
u ith the frequency of ploughing, and with the length of time dur- 
ing whicli, after ploughing, it has been exposed to the air or 
allowed to be in naked fallow. 

But I was un\rilling to leave the matter on these general ele- 
mentarj" chemical ground^ nhich the chemists to whom I have 
alluded* have either not knonn, or have not considered.^ I there- 
fore caused a series of seven alluvial soils from Jamaica, which 
had been sent to the laboratory, to be analysed, and T^hich were 
rich in iron, to be carefully examined, n ith especial reference to 
the relative proportions of the two oxides present in them. 
These analyses vere performed by my first assistant, Mr From- 
berg, and the follow ing were the results : — 


A:7ALr3rs or soils r?-03i rtsmy gut estate, montego 

BAY, JAMAICA. 


1 

2r». 1. 

Xt. 2. 


: .>.1. 

X .7. 

1 No, «*. 

1 

Ko.0, 

I. BT WASUIXO. 








CLi}, line sin<l. 

ox;: xnii. ft .ttcr ) 

Orta A 1 

*»ult*t* Us wt t 1 - 

01.'‘2 

13 43 

03 

0^.32 

74.11 

93.42 

95.16 

'•'.C’s 

3 57 

1107 

f cs 

25 SJ 

6.:s 

4.51 

CUD txa oJ 1 ) 









10 1. U 

1 » »0 

100.00 

100.00 

IIO.CO 

ICO.CO 

100.00 

n. BY AXALYSIS 








! Or"a'’It;in!:^*ur j 

ABuBm aalts, 

r.5i 

7.T3 

8.13 * 

sso 

r.78 

1 

14.01 

14.55 


lAl 

0 5f 

1.07 , 

, 0.€0 

0.76 

1.8S 

1.72 

SClJ« ' 


1 


1 




G:;vam. •'tilj.thftte ufj 

izme S 

Alamlaa, ^«claLla hxf 
ac.ls > 

O.GO 

0.2S 

0.37 


0.59 

0.51 

0.39 

' 5 93 

3.CT j 

$ 51 

3 51 

6.36 

10.83 

9 47 

TroiuiiAe <.f iron 

0.92 

2.01 1 

2.92 


1.43 

3.68 

3.10 

Peroaude oi xron.......„. 

4 17 

1.3$ , 

1 2.40 

3.23 

1 4 17 1 

2.89 

3 09 

( axbcmale of lime.... 


27 30 1 

31.26 

3*I»3 

32.16 1 

1 1134 

b.lS 1 

CarlKmatc of mogixeeio.. 

1.S2 

1 19 1 

263 ■ 

IbS 

3.:(S 1 

1 0.72 

3 04 

Soluble 

0 24 

0.13 

0.26 

0 0 

0.12 


0.19 ; 

IxsAulle slL^CwUS / 
uuttcr...... \ 

:.3 12 

53.04 

41.34 


13.SS 

1 

5J.S6 

56.11 ^ 


£i»r; 

99.b4 

100.01 

1 

LDbT 

&J93 1 

£9.97. 1 

100.11 


These analyses establish uhafc the considerations above pre- 
sented entitle us to coiiclade without analysis: that our soils con- 
tain iron in both states of oxidation, and that the proportions of 
the two oxides are exceedingly variable. 

2\ States of Combination in wluch Ac Oxi&s of Iron exist 
in tJie SoH 

But these oxides of iron are not merely mixed with the other 
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ingredients of the soil, they are very frequently in a state of 
chemical combination with other substances. It is well known, 
that in peaty and moorish soils it often occurs in combination 
with sulphuric acid, forming common green vitriol, which exer- 
cises an injurious effect upon vegetation. 

But they are more frequently combined with organic matter — 
with the crenic acid already described, and with other acids not 
yet investigated. The well-known ochrey deposit which fonns 
in our drains, and is deposited by the waters of many springs as 
they flow along the surface, consists of such a combination. Bog 
iron ore is another form of the same. Some ochrey soils consist 
almost entirely of such a compound, especially where peat 
abounds in the neighbourhood; and the same is true of the pan, 
which in many districts collects in the under soil, and forms a 
cake through which the roots cannot penetrate. 

In our most fertile soils the same is the case. The organic 
matter, as it decays, forms acid substances, which unite with the 
oxide of iron, and produce the combinations in question. In 
some cases these compounds are intimately mixed with the soil, 
in minute inrisible particles; in others, as in many of the 
Jamaica soils, the particles collect, or are aggregated together 
into little globules, locally called shot, which consist almost en- 
tirely of a mixture of the two oxides of iron, in combination with 
organic matter. The proportion of organic matter in these com- 
binations is usually very large, amounting to 20 or 30 per cent 
of the whole weight By boiling in a solution of caustic or car- 
bonated alkali, (potash or soda,) the acid is, in considerable pro- 
portion, separated from the oxides of iron. 

When the soils containing them are treated with muriatic acid, 
they are dissolved; but upon the addition of ammonia to the 
filtered solution, the oxides fall, and usually carry with them 
again a large proportion of the organic matter with which they 
were originally combined. 

3®. Functions of the Oxides of Iron in the Soil. 

The functions which these oxides perform in the soil are very 
interesting, and are at the same time ve^ useful to vegetation. 

We have seen that there is in the soil a kind of struggle be- 
tween the iron and the organic, matter for the possession of the 
oxygen, which the former takes up when it changes from the 
state of pro-- to that of per^ oxide. • The vegetable matter robs 
the peroxide of one-third of its oxygen, and this protoxide revenges 
itself again, so to speak, at the first opportunity, by taking a 
fresh dose of oxygen, either from the air or from the water with 
which it is in contact^ or from both. 

In the joint presence of air, water, and protoxide of iron, a 
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portion of the water is always decomposed, and its oxygen appro- 
priated by the iron. The hydrogen of the water, as it is set free, 
unites with the nitrogen of the air, and forms ammonia, which is 
retained by the soil, and serves to promote the growth of plants. 

Thus the antagonist reactions of the organic matter, and of the 
iron, are constantly producing good effects in the soil. ^ As often 
as the former takes oxygen from the latter — this again decom- 
poses more or less water, and produces more or less ammonia, 
while it is itself reconverted into peroxide — so that the joint 
presence of iron and of vegetable matter in the soil, if it is pro- 
perly broken up and exposed to the air, contribute materially to 
its permanent fertility. 

This i^ indeed, one of the causes of the fertility of our red- 
sandstone soils, and the action of it, as a useful cause, demands 
or implies the constantly alternating production of the first and 
second oxides of iron. 

We see, therefore, not only that the two oxides must exist in 
the soil — and, by analj sis, that they do exist in the soil — but also, 
tliat a beautiful final cause or end is connected with their exis- 
tence in these two states. 


XXXIX. Composition of an Ochrey Soil from Shcwaltoyi. 

I have stated, in the preceding article, that the oxides of iron 
occur in the soil very frequently in combination with organic 
matter. Of this I have met with an interesting example in an 
ochrey soil, sent for analj sis by the Lord Justice-General, from 
his estate of Shewalton. It occurs in the hollows upon his lord- 
ship’s farm of Auchingate, in which it has, at a former period, 
been gradually deposited from the w'ater which rested in them. 
It is of a reddish brown colour, and consists of about 30 per 
cent of rolled sea sand, mixed with what has all the appearance 
of an iron ochre, without any visibly quantity of vegetable 
matter. 

When subjected to analysis, how^ever, it W’as found to consist 
of — 


Organic matter. 

• • • 

21.66 

Alkaline salts^ bolubk in 

ater and acids. 

0.73 

Gjpaum, 


0 07 

0\ides of iron. 


4291 

Alumina^ soluble in acidb. 


. 4 8tl 

Cai bonate of lime, 

• • * 

. 0.28 

Carbonate of magnesia. 


033 

Soluble silica. 

• • • 

O.OC 

Insoluble silicicns matter or sand, . 

29.20 

100.04 


Besides the sand, therefore, the chief constituents were oxide 
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of iron, with a little alumina in combination with organic matter, 
the presence of which, from the colour, was not to be anticipated. 

It is, therefore, a deposit from springs containing in solution 
the protoxide of iron, in combination with an organic, probably 
the crenie acid. Such waters come to day perfectly colour- 
less; but as the protoxide which they contain absorbs oxygen 
from the air, the combination becomes insoluble, and falls in 
the form of the fine ochrey powder or mud so frequently observed 
in the course of such springs. It is not impossible, however, 
that infusorial animals of the genus Gallionella may have assisted 
in forming the soil in question, if, during its production, the water 
remained stagnant in the hollows for any length of time. 

XL . — Composition of Bog Iron Ore from the island of Islay • 

On the surface of dry moorish and boggy heaths, those accu- 
mulations of ochrey matter, which, in other localities, collect in 
the under soil, are often seen to form, on the very surface, large 
masses of more or less hard, sometimes even rocky, matter, which 
has long been known, and in former times was extensively 
smelted, under the name of bog iron ore. 

For the purpose of examination, I lately collected a portion of 
this matter while walking over a moor in the island of Islay. It 
was of a loose friable texture, yellow, ochrey, and easily soluble 
in acids, with scarcely any residue. Upon analysis it was found 
to consist of— 

"Water 4 88 

Organic matter, solnblo in potash and soda, and 

precipitated by acids, (humic acid ?) • 2.S0 

Organic matter, soluble in £tto, ditto, and not 

precipitated by acids, (crenic acid ?) . 16 84 

Oxide of iron, 56.56 

Alumina, soluble in acids, . . . . 17.86 

Insoluble siliceous matter, . • . . 1.24 

100 18 

Like the ochrey soil above described, therefore, it consisted of 
oxide of iron and alumina in combination with organic acids. 
Of these acids, it was discovered that at least two were present in 
this ore — one hke the humic and ulmic prempitated by acids 
from its solution in alkalies, the other like the crenic, apocrenic, 
and mudisotts acids, not thrown down by adds. Probably more 
than two such adds were contained in it — a subject I propose 
hereafter more minutely to investigate. 



sy4 


PHOOEEDINGS OF THE 


XLT - — Composition of several varieties of OcJirey Pan from 
Ardgour in ArgylesJtire, 

I have already, in article XXXYIII., stated that the moorland 
pan, which occurs so frequently and extensively in the under soil 
over large tracts of country, especially in Scotland, consists of 
oxide of iron in combination with organic matter in large quan- 
tity. In illustration of this, I present the following analyses of 
several varieties of such pan sent to the laboratory by Colonel 
McLean of Ardgour. Upon a part of his estate deep moss rests 
upon gravel and land. After clearing away the moss, the water 
still refuses to descend below the gravel. Upon examination, this 
is found to be caused by the existence of an ochrey pan at vari- 
ous depths below the surface, through which the water cannot 
penetrate. Sometimes this pan appears in the form of a moss of 
thick hard conglomerate, in others it is less than an eighth of an 
inch thick, and readily jields to the fingers. In both cases it is 
equally impervious to water. The thicker masses consist of 
gravel and the thinner of fine sand, in both cases bound together 
by ochrey cement 

Upon analysis these several varieties of pan were found to 
contist of — 



Thick sandy 

Thin 

Granitic 


pieees. 

cups. 

conglomerate. 

Water, 

Or^iiio xnatttr. 

1.4 

1.6 

1.5 

2.7 

24 5 

3.2 

0\ide of irop. 

8.6 

37.6 

9.7 

Soluble alumina, 

17 

0.0 

2,0 

Sand and earthy matter. 

S5.9 

34.8 

83.9 


100.3 

9S.4 

100.3 


If we deduct from the numbers above given the stones and 
sand, we see that, like the bog iron ore, the cementing material of 
this pan consists, chiefly of oxide of iron in combination with 
organic matter. The composition of this ochre, calculated from 
the above table, by deducting the stones and sand, is as follows — 



Th’fk sandy 

Thul 

Granitic 


pieces. 

LUXJS. 

conglomerate. 

W^^afer, 

9 72 

2.51 

9.15 

Organic matter, . 

18.76 

38.52 

19.51 

Oxide of iron. 

. 59 72 

58.97 

59.14 

Soluble almniiia, . 

11.80 

00.00 

12.20 


100.00 

100.00 

100.00 


The cement, like the bog ore and the deposit from springs, is 
derived from the water which has descended from the superjacent 
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peat, impregnated at once with iron, and with organic acids 
derived from the decaying vegetable milter \\hich has formed 
the peat 


XLIL — Of the proportion of Niti'ogen and Protein Compoumls 
in Amalfi JVheat, and in Indian and Guinea Corns. 

Isti Amalfi Wheat — Colonel Ilamilton of EoyeUe, one of our 
members, having lately brought from Italy some of the celebrated 
Macaroni wheat of Amalfi, near ISTaples, favoured me with a sam- 
ple of it which had been grown one year at Iloyelle- 

It has been freg^uently stated and long believed, that the excel- 
lence of any variety of flour for macaroni, vermicelli, and the 
finer kinds of pastry, depends upon its richness in gluten. It 
was desirable to ascertain, therefore, the proportion of gluten or 
other protein compounds which this kind of wheat contained, with 
the view of so far ascertaining the correctness of the aboie 
opinion. 

^ A portion of the flour of the whole wheat, and of the fine flour 
sifted out of it, was burned therefore, and the proportion of 
iiiti’ogen, and consequently of protein compounds, detemiined in 
the ordinary manner. The following were the results : — 


Wdter per 

1 ceut. 

In OiioiN4.ar Stvtd. 

Jjt tub Dur Staxe. 

Nxtrogen 
per ceut. 

Protcxu 

Compounds 

Nitiogcn 
per cent. 

Protein 

Cumpooixilb. 

Whole wheat, 12. IS 

Fine flour of ) lo o,. 

ditto, i 

2.75 

^l.S5 

17 32 

11.62 

3.14 

2.22 

19.73 

1 13.93 


These results slioic — 

a. That the flour of the whole grain is very rich in gluten— con- 
siderably more so than the fine flour sifted out from it. This is 
to be accounted for on the supposition that the part of the grain 
which is most abundant in starch crushes better and more easily 
under the mill-stones than that which, being richest in gluten, is 
probably also tougher aud less brittle. The result is also consis- 
tent with the greater nourishment generally supposed to reside 
in household bread made from the flour of the whole grain. 

h. The fine flour from this variety of wheat is not exceedingly 
rich in nitrogen — ^not so much above our English average as to 
justify any strong opinion as to its excellence for the macaroni 
maker being dependant upon the greater proportion of this con- 
stituent 
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I believe, indeed, that the opinion in question ought to be^ re- 
garded more in the light of a conjecture than of a fact ascertained 
by experiment. It is 'very desirable that all such conjectures 
should be carefully tested — that in this case for example, varieties 
of flour pronounced by the baker upon trial to be of a given 
quality should be put into the hands of the chemist that he may 
determine accurately their chemical constitution. 

2di Guinea and Indian Corn . — Guinea com is a small round 
seed, a little larger than mustard or millet seed, which is used in 
the West Indies for feeding poultry. Dr Phillips of Barbadoes, 
one of our members, being of opinion that it might he employed 
as human food, requested me to determine its richness in protein 
compounds — the muscle forming part of vegetable food — ^in com- 
parison with Indian com. I therefore caused a sample of each 
to be burned for nitrogen, when the following results were 
obtained : — 



According to these results, the Guinea com is less rich in nitro- 
gen or protein compounds than Indian com — though not much 
less so than some varieties of English wheat. In Indian com, the 
proportion of these ingredients is about equal to the average of 
English wheat 

Indian com meal analj sed by Mr Ilersford, from two localities, 
gave, in the ordinary state of d^ess, 11.53 and 12.48 per cent of 
protein compounds ; results which come very near to that obtained 
iis above, in the laboratory of the Association. 
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ON THE DISEASES OP THE LARCH. 

By Mr Robebt P. Newton^ Hallyburtoii^ Forfarsliire. 

[Premium, Ten Sovereigns.] 

For the last few years the diseases incident to the larch have 
become the subject of interesting inquiry to planters. These 
diseases are chiefly, if not entirely, three in number, and are 
popularly styled heart-rot^ cariker^ and white lug. The first of 
these has been long known, and is indicated by a rot in the 
heart of the trunk of the tree ; the second has only been exten- 
sively known or felt within these ten years, and is discovered by 
numerous cankers appearing on the trunk and branches of the 
tree ; and the third shows itself by a downy appearance over 
the surface of the trunk and branches of the tree. Let us con- 
sider these diseases in order. 


1. — The He.vrt-rot. 

This is a disease which seems to be found in a great variety 
of circumstances. It does not appear to be peculiar either to 
any particular soil or situation ; but, as its name almost implies, 
the rot does not appear until the tree is at least from 15 to 
20 years of age when the red wood begins to form. It is not per- 
ceptible until the tree is cut down, and then it exhibits a com- 
plete cavity of decayed substance penetrating from the root, more 
or less, through the body of the tree. Very old larches do not 
seem to have been afiected with it. 

We think this disease may arise from many circumstances. It 
may be produced, first, by the soil. In high, wet, and exposed 
land it frequently occurs, and in the shaley soils or poor clay 
and sand. It is also often found in retentive soils where the 
land is undrained. Second, it may arise from injudicious plant- 
ing. For if, as often happens in this operation, the tap roots are 
carelessly shortened for the planter's convenience^ it is not to be 
wondered at if the pith shall attract too much of the moisture of 
a soil probably prone to wetness at any rati^ and so commence 
the evil ; and, third, it may arise from injudicious thinning — ^by 
thinning too much or too Httle. If too much, then the wind is 
apt to break or loosen the roots, and lay the foundation of the 
mischief — if too little, by inducing an unhealthy action over all 
the plantation. 
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Feeling convinced that, in prescribing the subject of this paper, 
the object of the Highland and Agricultural Society was more 
to obtain practical information upon it on a large scale, than to 
look for so limited an exposition of it merely as could possibly 
come within the scope of any single individual’s observation 
or experience, we sent printed queries' to foresters and others 
liely to be conversant with the subject, in different counties, as 
appearing likely to prove the most effectual method of eliciting 
the best information and the best opinions. TTe propose, after 
spedfying those queries, to embody extracts from some of 
the answere, s'o far as they are applicable to the different 
branches of our subject, and those which we shall first submit 
will apply to the disease we have just been considering, viz. the 
dry-rot. 

The queries were as follows : — 

1. ^Vhat is the extent of the larch plantations in your charge ? 

2. What are their different ages ? 

3* Boes any disease prevail among them? If so, at what age or ages hare 
yon known them to be attacked ? 

4. What is the nature of the disease or diseases, and how does the tree seem 
affected ? 

5. Where disease prerails, does it, generally speaking, affect tracts of planta- 
tions, or is it sometimes partial, attacking trees in d^ereut positions over the 
ground? 

6. Have you observed that the disease or diseases are peculiar to any particu- 
lar soil or subsoil, situation and aspect, and what are these ? 

7. What is your opinion of the cause of the disease or diseases respectively ? 

8. Do you recoUect when you first observed disease, and about what time 
zmght this be ? 

9. Did you ever apply any remedy for the disease, and with what success ? 

10. Have auy of the larches which have once caught disease revived, and under 
what cireuinstances has this happened ? 

The first extract from some of the answers sent us to the above 
queries, in regard to the dry-rot, is from a most intelligent over- 
seer on a very large estate in Lanarkshire. He writes, that 
"frequent mstances of the dry-^ot occur in the higher wet and 
exposed districts, chiefly, I believe, in the shaley soils, a mixture 
of poor clay, sand, and decomposing shale; and this generally in 
plants about fifteen years old. I do not consider this disease of 
a hereditar}" nature, nor do I think it induced by the nature of 
the soil in which they grow, but rather from accidental circum- 
stances. In planting the larch now-a-days, as well as in former 
times, it frequently happens, both for the convenience of the 
planter and also from custom, that the tap roots are shortened 
in order to make the plants a little more manageable; when they 
axe so planted, and if the soil be damp or retentive, the pith, by 
its capillary powers, will take up an undue proportion of the sur- 
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rounding moistoe, and hence the evil commences. Again, when 
plantations are much exposed to high winds, and when by inju- 
didous thinning they are more and unequally exposed, a break- 
age of roots must ensue, and if the soil be damp, rot, in my 
opinion, must also ensue. Every one acquainted with the larch 
knows how difficult it is to heal wounds in this as in any of the 
fir tribe, and that this seldom occurs until the resin ceases to flow ; 
and it becomes a question whether, by its exuding under ground, 
the circumstances prevent the wound being covered thereby ; and 
also whether the pith contains any resinous matter at all. These 
are, of course, mere suppositions, but at all events there can be no 
harm, but rather the contrary, in preserving as much as possible 
all the roots, and especially the tap roots.” 

Let us mark, then, from the above, tliat the greatest care in 
planting at first will at least prevent reflections on this account 
when we meet with the heart-rot. 

The next extract from our communications on the disease 
under consideration is from Roxburghshire. The writer is evi- 
dently both very observant and experienced on the subject. He 
remarks, that a disease in the larch which threatens to be of a 
** serious kind, is the rot, commencing at the root and extending 
upwards along the pith or heart of the tree, and makes its 
appearance about the age of fifteen or twenty years, or about this 
time^ or soon after the formation of the red wood. It does not 
appear until the tree is cut The tree is most iiable to it when 
planted on a clay soil. It seems rather to be a new disease, as 
the very old trees seem not to have been affected by it. Should 
this be found generally the case, then I apprehend the cause of 
the disease must be sought from the seed, which probably of later 
years may have been obtained from different places than tiiat 
from which the more early was procured, and thus a larch of a 
different variety gradually and imperceptibly introduced, which 
even the botanist may not be able to detect, not being distin- 
guished from any other variety in its external appearance. The 
analogy is home out by reference to the various cultivated grains, 
the farmer insensibly losing the original seed, which, at its first 
introduction, was so highly valued. 

Some allege that ms disease occurs most frequently on land 
that had previous to planting been under tillage, and of course 
they attribute the disease to that cause. 1, however, have not 
found it to prevail on such places more than in waste places that 
had never been under the plough. This comparison, no doubt, 
is defective from a smaller quantity of the first than the last being 
planted. The disease seems to occur more in land of a wet and 
spungy nature, or on that having a tenacious clay subsoiL 
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Should this he the cause, which is the most probable^ of any sup- 
position arising from the soil, then complete open draining should 
he the remedy. Should this even fail, the expense of draining 
would not be lost, if my former statement be conect, as it would 
he fully repaid in the produce and beauty of a thriving and 
healthy plantation.” 

The opinion here ^ven, that degeneracy in the plant itself has to 
do with the disease, must be taken cautiously, although not reject- 
ed ; for, let us attend to some of the remarks contained in another 
communication to us on the subject of the heart-rot, from a forester 
on a large property in East Lothian. He says — “ The principal 
disease the larches are affected uith here, is premature decay, and 
rottenness in the heart— commencing, generally, at about twenty- 
five years old. The decay takes place at the root, going upvrards 
to the extent of six feet, never further. It seldom goes beyond 
four feet, often at three, and a number not more than a foot and 
a half. Some of the older trees are as hollow as pumps; others 
are quite soft and rotten. The outward appearance of the trees 
is noways altered. It is impossible to tell a sound from an un- 
sound one, the trees continuing to grow vigorously. The disease 
prevails regularly all over the plantations, vith the exception of 
a few old trees. * This disease is common to larch all over the 
country, but never have I, in all my experience, seen it to such 
an extent as here. Where the larch grows, the soil, with one 
exception, is all sand, which in some places is also the general 
subsoil, the situation being low and sheltered. I consider 
the soil as being the sole cause of the decay — sand having 
a tendency to make trees grow with great rapidity. It has done 
so here. Finer-looking trees of their age cannot possibly be 
—carrying thdr thickness from bottom to top, and a great 
height. There are about three acres of larch growing upon 
a soil of soft loamy sand. These are less affected than any 
others. There is an acre growing upon a soil of mere sand, that 
has been blown from the sea-shore at some period, and these are 
truly worthless — not one in three being sound, but a good size of 
tree for their age, and still growing well There are other patches 
on the ground all in the same state, as the soil is less or more in- 
clined to sand. But the oldest trees we have — a little upwards 
of an hundred years — ^grow upon a kind of ridge a little ex- 
posed, with a stiffish soil and subsoil of clay; some call it 
marl. These trees are excellent. I have cut several of them 
fifteen inches in the side of the square, all perfectly sound, 
and a qurfity of timber I have never seen surpassed. I find, 
from inquiries I have made, there were never any unsound ones 
among mem. The last I cut of them, a gentleman offered two 
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shillings and sixpence per foot for. As the decay proceeds from 
the soil, the only remedy I can think of, is pretty severe thinning. 
Accordingly twelve years ago, I commenced thinning the largest 
division I have, about thirty-five years old, with this view. Going 
on in this way, 1 found the number of decayed trees diminishing, 
till last spring (1843) I cut several loads of them, and found 
very few unsound trees amongst them. The trees stand wider on 
the ground than they w^ould otherwise have been, but they are a 
greater length, and, having plenty of room, they will swell greatly 
to the girth, and become ultimately a heavy crop of timber.” 

From the remarks of this writer from East Lothian, the idea 
seems to be confirmed, that in very old larches, the heart-rot is 
not generally found ; and we have also the same theory main- 
tained, that the nature of the soil and subsoil has much to do 
with it. And a communication from Renfrewshire is further in 
support of this. The writer has charge of large plantations in that 
county. He mentions, that where, in a cold tilly bottom, larches 
were taken out, he ** observed a good many of them hollow and 
rotten in the centre.” He considers this “as being in conse- 
quence of the quality of the soil they had been planted in — it 
being not at all adapted for larch.” 

A communication from Ayrshire is very similar to the informa- 
tion and opinions already quoted. 

Answers to our queries from Argyleshire, as to this disease, 
say, that “heart-rot is peculiar to the soil, subsoil, and situation ; 
viz. where the soil is thin and near the rock, where the subsoil 
is saturated with moisture, and also where affected with salt- 
water spray.” 

From Peebleshire, part of the answers are curious, as being in 
direct contradiction to some of the foregoing opinions. For in- 
stance, a forester on a large estate in that county, writes us, that 
he observes the heart-rot “ to prevail most in the south and 
Fouth-west aspects,” and very little of it to be found in other 
directions. He says, his “ opinion of the cause of the disease is 
over thinning; for when the trees are left thick, no disease ap- 
pears among them. I find also, where the land has been under 
the plough, the disease is sure to be there.” 

We cannot conclude the extracts from the answers to our que- 
ries, which respect the heart-rot, without offering one more from 
Stirlingshire, sent by a forester on a large estate in that county, 
whose observations and intelhgence are evidently of a very supe- 
rior kind. This writer entitles the disease under consideration 
“ a kind of dry-rot, or loss of vegetation in the yearly circles or 
growths, commencing generally at the heart of the tree, and al- 
though apparently little impaired for many years, yet the tree 
eventually becomes dry and scaly in the bark, as far up the stem 
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as the disease has advanced, and above that^ the bark is fresh and 
smooth, I have observed the dry-rot (hsease peculiar to very 
light soils in narrow and exposed strips, gravelly subsoil, or free- 
stone rock.” In stating his opinion of the cause of the dry-rot, 
this writer remarks, that it is to be regretted that among the 
various soils, the different aspects, the low and elevated situa- 
tions, and the extent of land now under larch, the majority of 
them are far adv'anced ere the symptoms of this disease are vis- 
ible. Altbougb seemingly in a thriving state, and no external 
signs of disorder, yet, on being felled at 3ie age of thirty or forty 
years, and sometimes earlier, they are found hollow, or traces are 
visible that a few years vill render them useless for general pur- 
poses. We have certainly very fine specimens of larch in the 
countj", but the above I remark generally. Larch being of the 
Tcsinoas kind, they are more or less affected by climate and soil ,* 
and I think, in general cases, where the roots reach the subsoil, 
the tree begins to decay ; because, for twenty years or so, they are 
found vigorous and healthy, and as age comes on, and the roots 
set towards the subsoil, indications may be seen that their 
fate is a premature end. In good deep soils, at ordinary eleva- 
tions, or a clayey subsoil, is n here I have found them healthiest 
at an advanced age. Seed taken from unhealthy trees and covers 
may be an overlook, and also injudicious planting by inexperi- 
enced hands, from carelessness or ignorance driving the roots 
nith their spades into improperly made slits, and dso want of 
bolstering to prevent wind waving. These, and other minor ne- 
glects, may also contribute to impair the vegetative functions of 
the plant in many cases of disease.” 

Yf e shall not proceed further with these extracts, but we consider 
them very important on the subject, as emanating from practical 
man unknown to, and distant from each other. We have pre- 
ferredgiving their own words to anymore digest of their remark^ 
because it is the truth we are anxious to arrive at ; and there can 
be no more likely method of attaining this object, than by culling 
and quoting evidence, so to speak, of this description. 

From the remarks we have quoted, and from our own experi- 
ence of the diy-rot in the larch, we submit. 

1. That one decided cause of the disease is a damp or tilly 
siibsoil, — the remedy for v^hieh is draining, and, if possible, to 
avoid such soils. 

^ 2. That the disease may also be induced by neglect of thin- 
ning, — the remedy for which is a judicious and systematic atten- 
tion to this important particular. 

3. That this dry-rot may often be ascnbed to careless planting, 
—the remedy for which is the greatest attention, first of ^ to 
procure plants grown from healthy seed, and then to take care 
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that they are put into the ground in a proper manner, the roots 
being kept entire, the slit being made sufficiently large to contain 
them ; at the same time, that the plants are left with a proper 
hold of the ground. 


IL — Canker. 

We come now to speak of that disease in the larch, which is 
best known by the name of the ‘‘ Canker.” Many theories have 
been proposed to account for this disease. Some have attri^ 
buted it to the seed; others to the soil; another class to the 
ravages of insects, and so on. But we submit, that none of 
these afford proper ground for accounting for the canker in the 
larch, w'hich, of late years, has extended itself so much. We 
meet with it in Tyrolese seed, just as we do in our home-growm 
seed ; and the disease cannot be attributed either to the soil or to 
the ravages of insects upon any grounds that can apply at all 
generally. Indeed, the disease is met wifi upon soils so variable, 
tiiat any one who will take the trouble to inquire for himself, will 
find that the quality of the soil has really notiiing to do with the 
matter. Then, as to its being caused by insects, it is a sufficient 
answ'er to such a theory, that if insects have any thing to do with 
the disease at all, they are in every cabC visible after the wound 
is seen, and are undoubtedly the mere effect of putrefaction aris- 
ing from its exudations, and cannot have any thing to do with the 
cause of the disease which produced the wound. 

We state at once, that our own opinion has aU alon^ been, that 
although the disease called canker has been known in the larch 
for a long period, yet it has only shown itself, to any alarming 
extent, within the last ten years. The severe winters of 1836-7, 
and 1837-8 will not soon be forgotten, nor their effects upon the 
larch. The spring of both these seasons w^as unusually early, 
and so necessarily was vegetation. The young larch sent out its 
buds and leaves accordingly, but a sudden and severe check w^as 
doomed for them in both the years we have mentioned, which 
arrested entirely the progi'ess of the season’s growth. Not only 
did very severe frost ensue, but the winds were unusually high 
and sharp, assisting, by their influence, not a little in the injury 
which arose. Vegetation thus suddenly checked, what happened ? 
When the thaw took place;, the sap vessels of the tree were ac- 
tually burst, and when the progress of vegetation was restored, the 
sap could not flow on in a natural course from where it had been 
arrested ; but it acted as a sudden chiUing of blood would do in the 
human body. The tree was thus paralysed, and in every case of this 
disease there was found a black ulcerous wound, below which the 
leaves and branches appeared comparatively healthy ; but above 
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which there was generally no growth at all. Hence we conceive 
and maintain, that the disease in question arises from cheeked vege- 
tation, caused chiefly by the severity of the winters of 1836-7, 
and 1837-8. Every observation and every inquiry for the last 
three years, tend to strengthen this opinion ; and we^ have had 
considerable opportunity for both. Indeed, we think it will re- 
quire us only to state briefly, what has actually taken place in 
regard to this disease^ in order to establish our position. 

The first appearance of the canker on a great scale, was in the 
spring of 1837, and in the following year it decidedly increased 
in its ravages. In 1839, 1840, and 1841, its victims did not 
get worse, for the most part, yet they did not improve, and the dis- 
appointed planter of such trees was in almost every case prepared 
to see his labours, to this extent, end in a fruitless result and serious 
loss. In 1842, however, it was whispered that partial symptoms 
of revival were observable amongst many of the diseased larches. 
In 1843, this appearance did not fail In 1844, improvement 
was evident; and this season, 1845, we make bold to say, that 
there is great hope for many larches, for which, at one time, 
there seemed no chance of recovery. The larches in tracts of 
plantation attacked with this disease, resolve themselves, we 
think, into three stages, — the dead, the dying, and the conva- 
lescent. For the dead, there is of course no hope, and they 
should at once be cleared away ; for the apparently dying, there 
may perhaps be little hope, but we cannot recommend that they 
should be cut down as a matter of course in every case, because 
they serve at least to cover the ground for a time, and to shelter 
the convalescent^ — ^for we are speaking at present of tracts of 
plantation. 

There cannot be a doubt, therefore, that it is to the severity of 
the seasons of 1837-8, and of 1838-9, that the disease in question 
to its recent extent is mainly to be attributed; but in support of 
this assertion, we submit the following extracts from the corre- 
spondence which we have already noticed, and from which we 
have already given extracts in support of the last branch of our 
subject: — 

And, first, let us see what our Roxburgh correspondent says, 
in the end of 1843, upon this subject : — In the spring of the 
year 1841,” says he, ‘‘ a disease affected the larch in some places 
which almost wholly destroyed the small branches of the top 
and side shoots of the twD preceding years, and from which 
they have not yet again recovered, and never can be restored 
to their former ^ne appearance, though the trees are still alive, 
but deformed. The trees in shady places, or in wet land, and 
along the sides of rivers were most affected. In these places, 
the summer aspect was completely converted into that of 
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winter — ^the branches being entirely divested of their leaves. 
Higher situations were not much affected. Although the cause 
of disease may always remain a fruitful field for dispute and con- 
jecture, yet, in this case, I have little doubt that it must be as- 
cribed to some severe attack of frost, happening at that particular 
period in the growth of the plant -when its juices are most sus- 
ceptible of impression from such a cause. Tms conjecture is con- 
firmed from what is observed with some other trees in which 
there remains no doubt. This year (1843) the early beeches (for 
in these^ early and late varieties occur), in similar situations with 
the larch, as above stated, a severe attack of frost one night, this 
spring, at the time when the young buds were putting out their 
first leaves, were so completely injured by it, as to give them a 
black appearance, and from which they have not yet again re- 
covered, nor likely will this season. I have sometimes seen the 
top branch of the Scots fir so affected by one night’s frost, as to 
make it fall down along the trunk, and never again regain its erect 
perpendicular position, though not completely destroyed, for it 
afterwards curved upwards to its former place — thus forming a 
bend in the tree.” 

We now quote from Stirlingshire, and the communication 
from that quarter, sent in 1843, ranks the disease in question 
as one of two great classes to which the writer thinks trees 
are liable, viz. internal and external; and he tells u^, that 
the canker affects the larch externally. This disease,” he goes 
on to say, « I remark at two distinct stages, namely, in its origi- 
nal and in its more advanced state* Its original symptoms pre- 
sent themselves in the tender part of the tree, or at every con- 
secutive shoot, by a thrusting forth of the resinous juice, to a cer- 
tain extent, down the tree, apparently as if the whole part was 
affected ; but, on examination, and clearing away the bark, the 
black m^ady is found, on reaching the wood, by its putrid appear- 
ance at a particular spot or strip, where a disruption of the 
bark takes place. Its more advanced stages are traced by black 
wounds arising in magnitude, from the corrosive nature of the 
disease, in proportion as the tree increases in size, till the resin- 
ous qualities of that part are exhausted, or the surrounding vege- 
tation bealmg the vessels or pores^ and cicatrization covering me 
wound, but for a long time retaining the marks of the fatal in- 
fliction ; and when the disease enters the branches the tree alto- 
gether seems in a debilitated state, and then often proves fatal. 
Generally, it affects tracts of plantations, but, in some cases, 
many trees have escaped it, when their neighbours were severely 
attacked.” At another part of his communication, this same 
writer remarks, that ^‘the black, or external disease (meaning 
the canker) is invariably an attendant in damp^ or near to damp 
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situations and hollows, and often even in a dry soil, especially 
having a northern aspect. In giving my opinion as to the disease 
in larches, I beg to submit the following remarks according to my 
present judgment or experience.” And then he goes on to say, 
in reference to the disease in question, that although the d^-rot 
** may be said to be eventually fatal, this, in many case^ is in- 
stantaneous, and gives no chance (when it sets in, especially in 
damp, or bordering on damp situations) of any benefit from a 
plantation, as it attacks trees even before they are fit for stobs ; 
for I have observed young trees at the age of three years planted, 
attacked bv it. It is clear that this disease does not originate 
with the plants. Neither has the soil any tendency to produce 
it ; because the diseased trees, (if not too far advanced,) on being 
cut down, show no symptoms of any disease beginning internally, 
and I ha^ e found them the very healthiest at the heart ; conse- 
quently, it must he owing to some outward action. What this 
may be, may have given place to various opinions ; but, in my 
humble opinion, at present, I would suggest the following: — The 
severe winter and spring frosts of several years past, ha%e not only 
been injurious to the more tender kinds of j)lants, but many of the 
young oaks were nipped in their tender leaders ; and in their 
summer state, appeared with a multiplicity of shoots, from the 
sap being checked in the parent stem — showing, that when the 
hardy oak was o\ercome, what must be the state of the tender 
(comparati\ely speaking) larch? The consequence is, that from 
the early ascent of sap in the larch in spring, and so copiously in 
genial weather, then a sudden transition to frost, which the pores 
or vessels were unprepared to resist^ u kind of putrefaction takes 
place, and the vessels, in consequence, become disorganised where 
the sap has been checked, and then the resinous stuff bursts out. 
I find that the north and north-east sides of the tree are most con- 
spicuously afflicted with wounds — ^leading me to believe, that as 
the severest frosty winds are from these quarters, the sap becomes 
more congealed and retarded in its course than what it does on 
the opposite side ; (but, in some cases, wounds are found on both 
sides) ; these, combined with mildew and hard frost, are, I think, 
the causes of so deplorable a disease, so fatal in hollows and damp 
situations. I find, al&o, that some plantations, about twenty-two 
years of age, ha^e had a touch of it about seventeen or eighteen 
years ago, and afterwards escaped it for ma>iy years ; but, since 
1837, till 1841 and 1842, eveiy year has left its own doleful mark 
upon the different growths, the young trees planted about 
three or four years ago have slightly got marks of this disease 
upon them, and this upon the very driest soil, but northern ex- 

r iure; Tvhereas, tho^ bearing a southern exposure are scarce- 
touched; but in situations bordering on diamp^ they are all 
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almost dead. I ob^rve the trees in favourable situations, (rather 
elevated ground,) if not too much debilitated, so far recovering 
and renewing their foliage; and I would remark, if we shall 
have favourable springs, and the autumn growths get thoroughly 
ripe, caution and patience to be exercised in cutting no more of 
tl^ trees than what is necessary, according to the regular course 
of thinning, with a view, in a few years, to their recovery : many of 
the woun& are already cicatrizing; and although we cannot have 
the timber, on being cut up, without black spots, yet we may have 
good standard trees, and if allowed a long existence, the marks 
will bear but a small proportion to the accumulated quantity of 
fresh timber.” 

A communication from Argyleshire in 1843, informs us that 
no disease whatever had manifested itself throughout very exten- 
sive larch plantations on an estate in that coimty. 

From Fifeshire we are favoured with the following remarks by 
a forester on large estates there, dated in August 1843 : — « Our 
four years* old larch,” he says, “are thriving well, but all the rest 
are gone back, except the old, with a few exceptions. The nature 
of the diseteLse seems as follows : — the tops and branches are dead, 
and the life of the tree comes to the outside with young growths 
from the trunk. Disease seems to prevail most in all the low- 
lying marshy ginund. Diseases ai*e general in every soil and 
subsoil lyiwg in a north exposure. My opinion is, the strong frost 
the last of May and first of June, which nips the tender growths 
at the top, and causes the life of the tree to go downwards. It is 
four years since I observed the first attack upon the larch. The 
strong frost and wind in the month of June caused a great failure 
to take place in this district. Our old larch is all healthy, lying 
in a south exposure where the severe frost is not so strong.” 

The next extract we shall give is from Forfarshire. The 
remarks quoted are from a forester on a large property. “ Dis- 
ease does prevail, and that to a Yery great extent, and no age is 
exempt from it; indeed, I may say that they are dying almost a 
universal death. The first appearance of disease is generally a 
large blotch or blister in the side of the tree, and soon afterwards 
the tree gets a sickly appearance, and then a small white fungus- 
looking thing grows all over it. It then begins at the to]p, and 
dies downwards. I ha\e not been able to discover any partiality, 
as it generally makes straightforward work. I have it under my 
charge in all kinds of soils and subsoils, but I know no difference 
of any of them. On a hill with a north aspect 1 find that disease 
prevails most at the top or ridge; that is to say, if the wood ter- 
minates there. But in fact iWe is no aspect exempt from its 
terrible ravages. It is not very easy to give an opinion on this 
disease, but as the larch is not a native of this country, but of a 
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far colder one, (that is, in the winter season,) hut, as far as I can 
learn, when spring sets in there it is far more steady than our 
spring weather generally is, and does not shift from heat to cold, 
and vice versa, as it has done with us for these great number of years 
past TTe have had fine warm weather in the months of March 
and April, which brought the sap of the larch into full operation ; 
then, in the month^f May, we generally have had stormy weather 
accompanied with frost, which in my opinion drives the sap that 
was rising in the tree as it were backward, or at least stopped it 
from rising, which forced it to make a passage at some place ; and 
this I consider makes the blotch or blister on the side of the tree. 
This has been my opinion for these some years past ; but whether I 
am right or wrong I cannot teU ; so I should be very happy to have 
some convincing proof for or against it, as I think the cause of 
the disease is in the atmosphere and not in the soil or subsoil ” 

A writer from Wigtonshire does not seem to be acquainted 
with this disease in that county in September 1843. 

We are also informed by most respectable authority from 
Ayrshire, of date October 1843, that this disease is scarcely 
known there. 

The disease is known in Selkirkshire, according to the informa- 
tion of a correspondent. 

We shall carr)^ these extracts no further. We trust the unani- 
mity of the opinions they evince will at least gain far us, with- 
out hesitation, the admission that the disease called canker, in the 
larch, to the extent it has gone of late years, arose entirely from 
checked vegetation in the manner already stated. This, we 
think, we have established; but there are two things of much im- 
portance in connexion with it to which we beg to call attention. 

1. The first is, that the disease has prevailed most in eastern 
and north-eastern exposures. In our own experience this is the 
cas^ but if we regard the extracts given, we shall find that, inde- 
pendently of remarks occurring in support of this assertion in 
hcalitks, the disease is found to prevail extensively in Roxburgh- 
shirci, Fifeshire, and Forfarshire all eastern counties, whereas in 
Argyleshire, Ayrshire, and Wigtonsliire, it does not seem to ha\e 
attracted the attention of our correspondents at all. In Aber- 
deenshire (a north-eastern counts) it also prevails extensively. 
H e mention these counties in particular, merely for illustration. 

2. The second remark to which w’e wDuld call attention, is, 
that where the disease has occurred extensive!}’, it has been most 
fatal in hollows and marshy places, especially if exposed to the 
north-east wind. 

It may perhaps be asked by some, why the larch should be the 
onlv tree of the pine tribe so severely attacked, and our theory 
IS still borne out by the answer. The young Scots fir we have 
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observed partially affected by the severity of the seasons '^^e have 
described, but being thicker in the bark than the larch, it re- 
covered. The spruce again, thicker still in the covering, seems 
to have entirely escaped.* 

ni. White Bug. 

We are desired to notice, in connexion vith the diseases 
of the larch, one called ivAzte itig^ But we have little to say 
in reference to it. It does not seem to us so peculiar to 
the larch as some other trees. Where it does occur, it is gene- 
rally in damp ground. It appears mostly in the summer season, 
and is indicated by a white downy appearance, or substance;, 
almost covering the tree. It is by many supposed to consist of 
the nidi of a small fly, each nidus containing five or six eggs, and 
each of these producing a larva. Where the effects of this 
disease appear, it is not unlikely they are produced by these 
insects absorbing the sap and retarding the growth of the tree. 
But the tree does not suffer seriously from this disease for the 
most part. The dovny appearance goes off after a little time, 
and the tree returns to its former vigour. It is difficult to assign 
any probable cause for this disease, if it is one, as all so^and 
situations are subject to it, although damp soils bo be 

most liable. 

Since the larch, alvrays a mosf valuable tree, appears in these 
days likely to prove more so than ever, it becomes of great con- 
sequence to cultivate a minute acquaintance with its habits and 
management. Once arrived at full growth, there is nothing to 
fear for its complete health and vigour ; but, in its earlier years, 
the larch has shown itself, in late experience, if not a delicate, at 
least not a very hardy tree. In planting it, therefore, great cau- 
tion should be observed. We do not think it is particularly nice 
in regard to soil, if it is dry, and not over rich nor retentive in 
the subsoil. But, from what we have seen, great caution and 
care should be observed in placing the young nursery plant in 
the ground, with every fibre and root which it has brought along 
with it, uncurtailed. Eastern and north-eastern exposure had 
better also be avoided. 

The lardi is sometimes planted as a nurse to hard wood, some- 
times as a mere variety, sometimes as the only tree on the ground. 
We do not recommend that larches alone should, after what we 
have seen, be ever risked as the entire timber over a large 


* And both these trees are moreover protected from frost by their leaves 
b^g perustent. — Editob. 
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extent of ground. It 'vrill be better to mix them T?ith Scots fir. 
This gi\es tijvo chances of success for one. Both descriptions of 
timber are becoming every day more valuable, and both afford a 
most beautiful variety of colour and shade in the landscape of 
summer, while to that of winter the Scots fir gives a verdant 
hue. 

Again, let the greatest attention to the process of clearing and 
thinning be ^ven. If the young plants are placed among long 
grass, or overtaken by whins or broom, or attacked by vermin of 
any kind, let the most earnest heed be given to provide the self- 
evident remedy for these evils. In the subsequent stages of the 
plantation’s growth, great care should be taken also never to 
allow the trees to get crowded ; a pretty safe rule being, to have 
the trees always at such a distance, as that, while the branches 
almost touch each other, they are not actually m contact. It will 
often be very necessary in a plantation, composed of Scots fir 
and larches alone, to give them air from below by lopping off the 
lower branches, especially of the Scots fir. The circumstances 
in ■which this process is desirable, very ordinary observation will 
pomt out. 


REPORT ON THE ACT 0 AND 10 VICTORIA, CAP. 101, CALLED 
THE DB.UNAGE ACT. 

As this Act is a measure directly bearing on the interests of all 
the agricultural classes in the United Etingdom, from the proprie- 
tor to the labourer, and as it is believed that the nature of its 
provisions, and the interpretation which it will probably receive 
from the Commissioner^ are as yet but imperfectly known, 
■ftie pirectors of •the Highland and Agricultural Society have 
considered it to be their duty to give the measure their best and 
earliest consideration, so a-s to enable them to express to the 
Society an opinion in regard to it. 

The Directors would premise, that were this measure at 
present before the Legislature, and therefore open to discus- 
sion as a subject of fi'tuie poEcy, they would hold themselves 
precluded, by the rules of the Society, from entertaining it ; but 
seeing that it is now the law of the land, having for its dec^red 
object the promotion of agriculture^ they consider that it legiti- 
mately falls withm the scope of their duty, to point out the na- 
ture and extent of its advantages, to explain the manner in which 
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they can be most readily realized, and respectfully to offer for 
consideration any suggestions, the adoption of which might give 
to these advantages additional effect 

The objects of the Act, as set forth in the preamble, are the 
increase of the productiveness and value of land by drainage, the 
employment of agricultural labour, and the improvement of the 
general health of the community. 

To effect these most useful and important purposes, the Act 
authorises the issue by the Treasury, from the consolidated fund, 
of two millions for Great Britain, and one million for Ireland. 

The Inelosure Commissioners for England and TTales are no- 
minated the Commissioners for carrying the Act into execution 
in Great Brtain, and all applications from Scotland, for advances 
under the Act, must be addressed to them. The applications 
are advertised in the Gazette, and in a local newspaper ; two 
months are allowed to elapse, and if in that interval any objection 
is stated by heritable creditors, or substitute heirs of entail, the 
applicant must obtain the authority of the Court of Session, 
which will be a sufficient warrant to the Commissioners to enter- 
tain the application. 

When no objection is stated, the Commissioners at once direct 
an inspection of the land, proposed to be drained, to be made by 
an assistant commissioner or surveyor; and if they are satisfied 
with his report, they issue to the applicant a provisional certifi- 
cate, declaring, that a loan shall issued when the proposed 
works have l^en executed according to the plan and specifica- 
tions lodged. 

The Commissioners may order occasional inspections during 
the progress of the works. 

On the certificate of the Commissioner or Surveyor, that the 
works have been completed, and that the amount, specified in the 
provisional certificate, has been expended, a warrant will be issued 
by the Treasury for payment. The loan bears interest at 6 J per 
cent for the period of twenty-two years, payment of which ex- 
tinguishes the debt. 

As different portions of the work are completed, an advance, 
to the extent of two-thirds of the value of the drainage executed, 
may be made to account of the sura in the provisional certificate; 
but if the different farms or townships, to be drained, shall hove 
been separately specified in the schedule of application, then the 
whole of the expense of any specified operation, actually com- 
pleted, will be paid. 

The first question, which naturally suggests itself to a party 
desirous to avail himself of the piovisions of such a measure is 
—how far it will prove finanddly advantageous ? The Direc- 
tors have no hesitation in expressing their opinion, that the 
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terms, on which advances are offered, are favourable to the 
borrower. These are, that for twenty-two years the p^ty ob- 
taining the advance shall pay 6| per cent thereon. And if 4 per 
cent be taken as the ordinary rate at which he can borrow in the 
market, which is the least that he would pay at present, it is be- 
lieved, that calculation will show him to be a gainer, and that at 
the end of the period of twenty-two years, the whole sum borro\ved 
will not have been repaid by him. It is not, however, in this point 
of view only that the pecuniary benefit is to be considered ; for 
there is the manifest advantage of accumulation, and consequent 
extinction of debt within a limited period, and this in a manner 
which country gentlemen cannot, under ordinary circumstances, 
command, while they are not exposed to the unavoidable expense 
attending the occasional transfer of securities, and termly pay- 
ment of interest. 

It may be objected that the landowner must, in the first place, 
make the entire advance; but this unavoidable difficulty may 
possibly be obviated by lodging the provisional certificate at a 
bank, as a security for an interim loan. 

The next question which presents itself, is — ^how far these ad- 
vantages are counteracted by the expense of the machinery, de- 
vised to secure them? The Directors are aware that many may 
be deterred from availing themselves of the boon offered, by the 
fear of becoming involved in a heavy expenditure in the first 
instance, and they are therefore happy to have it in their power 
to state, that, in their opinion, such apprehensions are unfounded. 

Kot only is the procedure indicated by the Act simple and 
economical; but the Commissioners are disposed to give effect to 
it in such a maimer, as to subject applicants to the least 'possible 
expense. 

The Directors are supported in this statement by the terms of 
a printed letter, addressed to proprietors in the distressed dis- 
tricts of the highlands and islands of Scotland, by Mr Blamire, 
one of the Commissioners. The Directors refer to that document 
with mudi satisfaction ; for, though it cannot he regarded as the 
official communication of the whole Commissioners as a board, it 
may safely be read, as an exposition of the views entertained by 
Mr Blamire, and of the interpretation, which, he believes, his col- 
leagues are disposed to give to the Act. The Directors have no 
hesitation in expressing their high opinion of the soundness and 
liberality of these views, w'hich are in consonance with the spirit 
of the Act. 

The only preliminary proceedings, creative of expense, (assum- 
ing the non-existence of objectors to the application) are the ad- 
vertisements and the inspection of the land. The first step to be 
taken, is an intimation, by any landowner, of his wish to avail him- 
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self of the provisions of the Act, addressed to — “ The Inclosure 
Commissioners of England and Wales;” on receipt of which they 
forward, for his execution, a simple form, specifying, when filled 
up, the particulai's of his application. Notice of the application 
is then sent by the Commissioners to the Gazette and local news- 
paper, and an inspection of the ground is directed. The expense 
of the preliminary report, and of any subsequent investigation, 
is borne by the applicant; but Mr Blamire states, that “the 
Commissioners are most sincerely desirous of subjecting land- 
owners to as small an amount of expense, for the superintendence 
of the works, as may be compatible with a proper discharge of 
their duty; and, with the view of doing so, they are disposed to 
select as their assistants, parties resident in the immediate 
localities of such works — assuming that parties competent and 
trustworthy can there be found.” 

The Directors have no doubt that competent and trustworthy 
inspectors can be found in every district; and they Vould sug- 
gest, with the view of diminishing the expense of the survey, that 
proprietors, in the same locality and district of country, who 
intend to make application, should do so simultaneously, so as to 
allow the Commissioners to nominate one surveyor, and to enable 
him to conclude the different inspections at one and the same 
time. 

Mr Blamire’s letter contains the following satisfactory an- 
nouncement : — “ With the view of enabling applicants to com- 
mence their works at once, and without waiting for the expira- 
tion of the two months prescribed by the eighteenth section, the 
Commissioners have decided that all works, done applications 
have been made for advances^ are works, done under the provisions 
of the Act, and that the cost thereof will be included in the esti- 
mate of the money to be advanced, assuming the works to be 
done satisfactorily, and that the contemplated drainage is not 
stopped by reason of objections taken thereto, by parties having 
charges on the lands in question.” 

The Directors believe that this announcement will induce and 
enable proprietors to commence at once certain portions of the 
operations* embraced in their applications, and thereby to provide 
immediate work for the non-employed able-bodied persons in 
the country- But it is necessary that every proprietor, who may 
determine to take advantage of the faciUty thus afforded, for 
giving immediate employment to the labouring classes, should be 
careful to keep accurate accounts and vouchers for the sums 
expended. While noticing the necessary procedure to be observed, 
the Directors would further call attention to the circumstance^ 
that in no stage of it are bonds exigible, except for the expense 
of preliminary investigation, should the Commissioners think it 
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necessary, and that when bonds are so used they are exempted 
from stamp duty. 

Proprietors ought not to be deterred from applying for assist- 
ance, by any apprehension that they may be trammelled, in execu- 
ting the drainage of their estates, by being compelled to observe 
any precise rules, or to follow any one system. On this point, 
the views express^ in Mr Blamire’s letter are of the most distinct 
and satisfactory nature : — With reference to the kind of drain- 
age to be adopted, and to the manner of effecting the same, the 
Commisrioners would not be disposed to object to any plan of 
drainage proposed; assuming that it vas one which the party 
would have adopted had he been expending his own money, and 
assuming, also, that it was not maniiestly an improper and inju- 
dicious one. 

«The object of the Landowners and of the Commissioners 
must be identical ; viz. that of effecting the greatest amount of 
improvement at the least cost — due and reasonable regard being 
had to the permanency of the works. 

‘‘The Commissioners are well aware that no one system of 
drainage is applicable to every case ; on the contrary, they behevo 
that each case should be dealt with as its peculiar circumstances 
and facilities may point out On this head I will only further 
add, that I conceive the Commissioners may fairly be expected 
to be put in possession, within a short time, of such information 
as to the most efScient and inexpensive methods of draining 
every variety of soil, in every part of Great Britain, as to be 
capable of affording advice to those requiring it. 

“ Such advice and assistance they would, of course, be ever 
ready to afford, though, as I conceive, without presuming to insist 
upon its adoption. 

“With reference to the drainage of cultivated lands, I will 
only remark that the depth of the drains, and their distance 
asunder, must necessarily dej^nd upon a thorough knowledge of 
the subsoil, and of its retentiveness, which knowledge can only 
be acqusE^ in nuBDerovs cases, by actual proof of the results of 
comparative experiments on the same soil ; no science or skill, as 
I believe, being equal to determine the relative retentiveness of 
different soils, unaided by practice or experiment. 

“ The adoption, too, of the material to be used for the drains^ 
must and will depend upon thefacihties for obtaining such mate- 
rials^ and their relative prices in each locality.” 

Ill another and important respect — the interpretation of the Act 
in regard to the dmnage of uncultivated lands— the Directors 
must again recur with satisfaction to Mr Blamire’s letter, lliat gen- 
tleman states — “ With reference to the drainage of uncultivated 
lands, (of lands still in a state of nature,) it will often be found that 
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the first process must be that of getting out of the land, to a certain 
depth, aU stones or portions of rock, by trenching such lands 
more or less perfectly ; as -well for the purpose of obtaining the 
materials for drainage, as of rendering the lands capable of being 
ploughed in the ordinary manner. 

**The second process would be that of putting in the drains 
and the third, that of fencing the lands when drained. 

“Ifow, as to the first of these three processes, I can only say 
(in the absence of my colleagues) that 1 am individually of opin- 
ion, that such Trenching is an expense necessarily incident to the 
drainage of lands, and therefore clearly within the provisions of 
the Act; and that I have no doubt but that the Board will so 
decade. 

As to the third point, the Fencing^ the Board have not as yet 
had any discussion upon it, and it is not a point which would 
appear to me to press for immediate decision ; at the same time 
I may venture, I think, to state to you, that I have every reason 
to hope, and to expect, that the government will not withhold their 
sanction to this construction of the Act, such fencing being con- 
sequent upon the drainage of the land. 

With reference to the drainage of moss or bog lands, I will 
only state that I conceive, in many cases, the main drains would 
be made to answer the purposes of fences, and that no fencing, 
or but little, would be required in such cases. 

** And lastly, it would appear to me, that by the dr^age of 
many of your sheep walks, a vast improvement, both in the tem- 
perature of the climate and in the hezbage of your pastures, might 
be effected.” 

The Directors agree with Mr Blamire, that trenching is a 
necessary accompaniment to the draining of uncultivated lands, 
which are to be rendered arable ; and they have much satisfaction 
in thinking, that the provisions of the Act are to cover the expense 
of such an operation, which will be of great advantage in districts 
occupied by cottagers, by enabling them to increase the extent of 
their lots. The Directors are not aware whether the Commission- 
ers may consider themselves entitled to sanction expenditure on 
fencing, but it is hoped that the measure will be so far extended, 
should a supplementary HU be brought forward. To the High- 
land districts in which the potato crop has failed, this is a matter 
of the highest importance. If these districts are no longer to 
depend on potatoes for the chief food of the inhabitants, the cul- 
tivation of grain must be largely increased, and mudh new land 
brought under tillage ; for nearly three acres of oats or bear are 
required to produce as much human food as one acre of potatoes. 
These districts are aU grazing countries, and in such countries 
no crops of any kind can be raised without secure fences. 
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RJSPOIIT THE DRAINAGE ACT. 


The Directors, while expressing their approval of the objects 
of the Act, of the manner in which it is to be executed, and ol the 
liberal views entertained by the Commissioners, would take the 
opportunity of offering a few suggestions for their consideration. 

Mr Blamire states, that the Commissioners make a point of 
directing the attention of applicants for advance^ to the pro- 
priety (when practicable) of stating in their applications the sum 
requir^ for the drainage of eadi farm or parcel of land sepa- 
rately, in order that, so soon as the drainage of such farm or 
parcel of land is completed, the whole amount assigned for such 
works by the provisional certificate (section 17) maybe paid; 
otherwise, when the application refers to the drainage of more 
farms than one, and the provisional certificate assigns an aggre- 
gate sum for the drainage of these farm^ the 17th section pre- 
vents an advance on account for works done, of more than two 
third parts of the sum then expended.” 

The Directors would suggest, that the Board of Commissioners 
should — after entertaining an application to cover the sum neces- 
sary for the whole of the drainage, contemplated on an estate or 
barony, and issuing a provisional certificate for the gross amount 
— thereafter receive, in the shape of a supplementary specification, 
the details of the expenditure to be made on each farm or town- 
ship, in order to famitate the payment of the full amount, so 
specified and expended on each separate piece of work. But 
it would be an additional boon to landowners, and give them 
increased facility in availing themselves of the benefit of the 
Act^ if the advances accmnt^ referred to in sections 17 
and 28, were extended from two-thirds to the whole of the sum 
covered by the provisional certificate ; and the Directors would 
strongly urge these points for the consideration of the Commis- 
doners. 

In the event of another Act, it would be desirable that power 
should be given to all proprietors to claim the cost of the 
tail or outfall, as a proper part of the expense of drainage; 
and more especially that proprietors of upper lands should 
have a right of outfall, through adjoining and lower proper- 
ties. The Irish Draining Act contains such a provision, and the 
introduction of a similar one for Scotland, under proper precau- 
tions for the protection of the proprietor whose land is to be 
used, would remove obstacles, which now present themselves to 
the drain^e of many parts of the country. 

The Directors would, in conclusion, express their decided 
opinion, that the Drainage Act confers a great boon on the landed 
interest generally, and more especially on proprietors holding 
their estates niider settlements of entail, who, at present, can 
borrow money for such improvements only at a great sacrifice; 
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\shile^ by the piesent measure, they may, with the aid of their 
tenants, (who, in most cases, will readily agree to pay a large 
share of the interest^) raise money at the ordinary market rate. 
It is also to be observed, that the interpretation which the Com- 
missioners will, it is expected, put on the provisions of the Act, 
as well as the manner in \!^hich they are ready to give effect to 
them, materially enhance the advantages it affords. 

These advantages are not confined to any one section of the 
agricultural class, but extend to the whole body; to the landlord 
and to the tenant^ by holding out, in the absence of other means, 
a ready mode of improving their lands ; to the labourer, by pro- 
viding for him work and wages; and to the country, by increas- 
ing the productiveness of our native soil. 

The Act recognises the right of a tenant to become a party to 
an application ; and the tenantry of the country, especially those 
holding under current leases containing no clauses for drainage, 
cannot be too strongly impressed with the importance of availing 
themselves of the benefit of this measure, by co-operating, when 
necessary, with their landlords. In many cases the concurrence 
f»f a tenant may not be required ; but in others, from the peculiar 
circumstances in which the estate may be placed, it may be un- 
avoidable. The advantage of such co-operation cannot be better 
illustrated than by the following case, the circumstances of which 
are known to one of the Director and, with a statement of them, 
they will close this report : — ^Within these few days a farm was 
let under condition that the proprietor should expend a certain 
sum in cutting drains, the tenant filling them. After the bargain 
was concluded, the tenant proposed that the proprietor should 
avail himself of the provisions of the Drainage Act, and apply for 
double the sum to be so expended, on which he offered to pay 
interest at the rate of four per cent. To this proposal the pro- 
prietor at once agreed, and the effect of it is, that the proprietor 
will get double the sum he proposed, expended upon the perma- 
nent improvement of his estate, for payment merely of an an- 
nuity of 2^ per cent for twenty-two years. 
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REPOET OR THE IMPROVEMENT OP WASTE LAND ok the FARM 
OP PARKTOR, IK THE PARISH OP KILLEABRAN akh COUNTY OP 
ROSS, BELOKGiKG TO C03!i. H. D- BAILLIE or R3EDCASTLE, M.P- 

By WiLLiAu Dick, Tenant. 

[Premium, Silver Medal.] 

Having entered to the farm of Parkton, containing seventy- 
acres of arable land, in 1838, and after putting it into ^ood 
order, my attention vras directed to the improvement of a piece 
of waste land, vhich stretched in a continuous line along the 
north-cast side of the farm, T^ith the exception of a few patches 
to the south. I have altogether improved fifty acres, of which 
above thirty acres have been brought under the plough during 
the last three years. 

The ground was formerly under fir-wood, which i^as cut and 
sold about twelve years since, with the exception of a few acres, 
vhich are still standing. The surface was generally covered 
with short stunted heat^ the pasturage on which was probably 
not worth more than 2s- per acre. The soil was a clayey graved 
in some places inclining to peat^ on a subsoil of wet clayey 
gi*avel. 

The ground was trenched twelve inches deep, with the excep- 
tion of three acres vhich were taken in with the plough, and 
about twenty-five acres were partially furrow-drained at eighteen 
and twenty-four feet apart, according to the retentive nature of 
the subsoil. Large open drains were made to subdivide the 
ground into fields. 

The expense of these improvements was as follows: — 

Treadling twenty-eight acres, at £6 per acre, . . , J&168 0 0 


Ploughing three acres, and taldng out roots, • . « 6 0 0 

Clearing the ground of roots^ stones, and levellmg, 62 0 0 

3353 yards of large covered drains, at 2d. per yard, 27 18 10 

2075 do. of large open drains, at per do. 18 11 10] 

20,398 yards of furrow drains at Id. per do. 84 19 10 


Total, £SG7 10 6} 

lifting an average cost of £ 11 : 17: 1 per acre. 

The first crop vas taken in 1843 from about ten acres, which 
were well limed, and manured with farm-yard dung, and sown 
with barley, which yielded a pretty fair crop of about four quarters 
per acre. In the following year, 1844 this ground was pastured. 
In 1845 it was broke up for oats, which yielded a very fair crop, 
probably five quarters per acre. The remaining twenty acre^ 
were prepared for oats in 1844 by manuring and liming, and the 
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crop was a fair on^ at least five quarters per acre. In 1845, 
this portion was under turnips and potatoes — ^the potatoes being 
a good crop, but the turnips were below an average. 


REPORT OP EXPERDIENTS IN DEEP PLOCGHINO. 

By J. Wilson, Eastfield, Penicuik. 

[Premium, Silver Medal] 

It has long been a matter of dispute amongst practical farmers 
to what exteat deep ploughing ought to be practised, some argu- 
ing that it is at all times preferable to plough shallow, as it is 
easier to keep a small quantity of soil than a large one formed by 
deep ploughing in a fertile state; others again aver, that by 
shallow ploughing the land wiU annually become more shallow as 
long as it is under cultivation, and maintain that, whatever is the 
nature of the soil, deep ploughing ought to be performed at least 
once in the rotation. Each of these opinions has its advocates, 
and, I believe, in different localities may be correct. Thin, light 
soU^ with a poor and barren subsoil, may for a time be ren- 
dered totally unproductive by intermixing too large a portion of the 
subsoil with the surface ; while, on the other han^ in order to 
maintain the properties of a deep soil in a perfect state, it will be 
found expedient to plough it from time to time to the full depth of 
the vegetative stratum, to enable the roots of plants to penetrate 
into the ground, and likewise to expose them freely to the influ- 
ence of the atmosphere. But assuming that a large quantity of 
new subsoil may be poison to one soil, while it may suit another, 
the practical farmer, unless he be a man of science, has no sure 
criterion to determine the propriety of the experiment. But, 
with the introduction of thorough-draining, a new era has com- 
menced in this system of cultivation. A great variety of im- 
provements have followed, but certainly none is more imi>ortant 
than subsoil ploughing. Besides being a valuable auxiliary to 
furrow draining by breaking up the tenacious till, and allowing 
the water to escape into the drains, it likewise enables the farmer, 
during the course of cultivation, to mix small quantities of the 
virgin earth of the subsoil with the surface, which, little by little^ 
gradually tends to increase the depth of the vegetative mould — 
a plan certainly more judicious than that practised by those who 
advocate the cause of shallow culture to save manure^ and I sus- 
pect in most cases more expedient than at intervals to bring up 
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large quantities of the under stratum to improve the exhausted 
soil. 

Being convinced of the advantage to be derived from subsoil 
ploughing, I would humbly relate the results of a few experiments 
made in 1845. 

The farm upon which these experiments were made has been 
under cultivation for along period; it is nearly level, with a north 
exposure, exhibiting various kinds of soil, from a gravelly earth 
to a tenacious clay- It had for a great number of years been 
ploughed at the depth of from five to six inches without any 
extra deep ploughings, and a hard crust had formed at that depth, 
'which in some of the fields was almost impenetrable to the 
plough. Within the last few years a considerable portion of the 
farm has been furrow drained, the valuable effects of which in 
some of the fields were greatly hindered by the retentive nature 
of the subsoil, the hard pan or crust formed beneath the action 
of the plough being nearly impervious to water. On one or two 
of the fields which were of deep earth, trench ploughing to the 
depth of thirteen inches was performed with good effect; but^ 
from the nature of the subsoil of the rest of the farm, we thought 
it inexpedient to perform this operation, more especially as 
most part of it had been recently limed. We accordingly com- 
menced in the autumn of last year, 1844, and subsoil ploughed to a 
considerable extent, and have not been disappointed in the effects 
produced- The subsoil plough, from its great weight, I conceive, 
cannot be expected in many districts to be much used, as it re- 
quires a greater number of horses to wield it than is kept on many 
farms ; but, as a strong iron plough drawn by two horses has 
been found to answer equally well, at least where the subsoil is 
not very ten^ious, subsoil ploughing may be performed any 
where at a trifling expense. When the farmer is not in pos- 
session of a plough made for the purpose, he has only to take 
away the mould board from one of his iron ploughs, which he can 
replace at pleasure, and it will answer his purpose ; but the ex- 
pense of having a plough made for executing the work effectu- 
ally is trifling, compared to the benefit to be derived from the 
operation. 

The first field experimented upon contains thirteen imperial 
acres ; the soil is rather variable, the most part being heavy, in- 
clining to clay, upon a clay subsoil, and the rest is a light soil 
upon a gravelly subsoil. It was diained when in clover lea, in 
the autumn of 1843, with tiles at fifteen feet apart, and a crop 
of oats taken in 1844^ and, previous to draining, it was exceed- 
ingly wet, and almost proverbial for bearing bad crops. We 
commenced to subsoil it about the middle of October, and 
finished it about the 10th of November; it was performed across 



REPORT OF EXPERDIENTS IX DEEP PLOUGHING. G21 


the drains, the common two-horse plough going first, taking a 
depth of six or seven inche^ followed by the subsoil plough with 
two horses; taking an additional depth of from seven to eight 
inches. This operation was performed upon eleven acres of the 
field, and two acres were ploughed at the ordinary depth of six 
and a half inches, extending from side to side of the field. In 
preparing it for the green crop in the spring of the present year, 
we found the difficulty in getting below the hard crust or pan 
completely removed, and the soil could have been \M*ought to 
any depth required with the greatest ease. e preferred 
ploughing it, however, at the depth of seven inches. Th^ 
whole field was manured in the drill with a moderate supply of 
farm-yard dung and guano, and sown with yellow turnips be- 
tween the 1st and 13th of June. The turnips brairded regularly, 
and of course a better season for testing the value of furrow 
draining and subsoil ploughing could not have occurred, the 
continuous rains rendering the turnip crop on undrained lands 
comparatively deficient. 

The turnips on the portion which was ploughed in the ordi- 
nary way brairded equally well as the others, nor was there any 
visible difiFerence till about the beginning of August, when those 
upon the subsoiled land became decidedly superior, and con- 
tinued to make rapid progress till lifted on the 28th of October, 
when the result was found to be as follows ; — 


Treatment 

recelTed. 

Quantify per 
Acre. 

Value 
per Ton. 

Valne per 
Acre. 

Excess from 
Subsoilmg. 

Value of 
Excess. 


Tons. Cwt. 

8. 

^ s. d 

Tons. Cwt. 

£ s d. 

Subsoiled 

26 17 

12 

16 2 2i 

6 10 

3 18 0 

Not Subsoiled. 

20 7 

12 

12 4 2i 

... ... 

••• ... ... 


The increase from the subsoiling may, no doubt be partly 
attributable to the wetness of the season ; but this of course 
solves the problem, that furrow draining is comparatively defi- 
cient without the necessary auxiliary of subtil ploughing; and 
I am strengthened in my conclusion, that it is more judicious to 
stir up the subsoil with the subsoil plough, than to bring too 
large a quantity of it to the surface by deep or trench ploughing, 
by the fact, that, on a farm immediately adjoining, a field of 
nearly the same quality, which had previously been furrow 
drained, and had been undergoing nearly the same treatment, 
was ploughed last autumn, in preparation for the green crop, to 
a depth of ten or eleven inches, and although well pulverised by 
the wintei^s frost, and a liberal quantity of manure supplied, the 
crop was nearly a complete failure. 

TRANS. — ^JANUARY 1847- 2 I 
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The next experiment was made upon a field which was furrow 
drained with tiles, at fifteen feet apart, in the autumn of 1844. 
The field has a gentle decli^ty, with a north exposure, the soil a 
deep earth, rather inclined to sand, upon a subsoil ot sandy clay. 
Two acres w^ere subsoil-ploughed to the depth of fifteen inches, in 
December last, and other two were ploughed six or seven inches; 
and to prove the effect of trench and subsoil ploughing upon this 
kind of soil, two ridges were trench-ploughed to the depth of thir- 
teen inches. The field was ploughed across in spring at the usual 
depth, and manured with farm-yard dung in the drill, and planted 
with potatoes between the 3d and the 6th of May. The sub- 
soiled portion had the best appearance during the season, and on 
lifting the crop on the 22d and 23d of October, we found this 
experiment to give the following result : — 


Trefttment 

T6cei\ed. 

Quantity of 
Potatoes per acre. 

Value per 
ton. 

Value per 
acre. 

Excess 
from sub- 
soilmg and 
tieiieh 
ploughmg 

Value of 
excess. 


tons ctvt. 

qrs. 

£ s. 

1 ^ B. d 

c\?t. qr. 

£ s. d. 

Trench } 

ploughed 3 

7 1 

2 

2 5 

1 15 18 4} 

7 1 

0 16 3| 

, Ploughed 

6 14 

1 

2 5 

IS 2 (6 





Subsoiled 

7 9 

2 

2 5 1 

1 

1 16 10 4 

1 

15 1 

114 3| 


Another experiment was made upon a field intended for bar- 
ley after potatoes. It was partially drained a number of years 
since, and the soil is an earthy loam incumbent on clay. A por- 
tion of this field was subsoil-ploughed about the 10th of November, 
and the remainder ploughed at the ordinary dei)th. The barley 
was sown about the 1st of April, and the subsoiled portion kept 
the lead in point of strength throughout the season. The crop 
was cut on the 22d of September, and when thrashed the 
results were found to be as follows: — 


! ! ' 

* Ci IS a- 

1 1 1 

1 

■ 1. 
Talne of 1 Excess t 

Straw per of Barley 
acre. per acre. ■; o 

1 

! i" 

I Taltioof 

1 excess of 
B.ir]e, per 

1 acre* 

1 

1 

Value of 
excess ot 
Straw. 

Value of 
excess ot 
Bailey and 
Stiaw 

ur. bell. bks. cirts lbs. sis L s. d 
Subsoiled, 8 3 ... 36i 51| 30 1 3 j 13 11 3 

* slss'siijdo S 11 7 9ij 

li. s. d. bsb. pLs. 

396161 

4 4 D 1 

ewt 

L. 8. d 

1 3 M 

L. 0. d 

1 5 6 

L. a d. 

2 8 


On examination it will be found, that when not prevented by 
the tenacity of the subsoil, the roots of grain strike into the 
earth to a considerable depth; and of course when cultivation is 






EXPERIlttENTS ON THE ETPENING OF OATS. 


623 


confined to only five or six inches from the surface, the roots 
have to contend for their share of nutriment ; the strongest, of 
course, may be expected to deprive the weakest of nourishment, 
and which, no doubt, may account for the crops upon certain shal- 
low wrought soils being invariably thin. In this experiment the 
increase ould probably have been greater, had the crop not been 
lodged long before it came to maturity. 

Another small experiment was made when ploughing a field 
of clover-lea, in February last; the soil inclined to clay, with a 
stiff clay subsoil, not drained. The field was ploughed at the 
depth of inches. Only two ridges were subjected to suhsoil- 
ing to the depth of twelve inches. This experiment proved to 
have no beneficial effect, the crop rather thin throughout the 
season, and, as I did not get the produce thrashed separately, I 
could not obtain the result, but it appeared to be rather deficient. 
But, of course, I would question the propriety of performing this 
operation for a grain crop, when the ground is in lea, as there is 
a considerable difficulty, when the subsoil plough is at work, in 
laying the furrows so compact as they ought to be for the recep- 
tion of the seed, and in general cases I think it ought to be per- 
formed in the autumn previous to fallow or gi-een crop. 

In concluding this short detail of experiments, I would only 
add, that from the experience I have had, I assume that deep or 
trench ploughing may be performed advantageously, generally 
on deep soik, while it may be detrimental to thin soils, resting 
on sterile or tenacious subsoil ; but that subsoil ploughing will 
seldom be found injurious if judiciously performed, and that a 
great variety of soil^ after furrow draining, will be much bene- 
fited by the operation. 


EXPERIMENTS ON THE RIPENING OP OATS. 

By Mr AiiExandbb Mubbat, Nether Mill of Crudei^ Aberdeenshire. 

The objects in view in making these experiments were, 

1st. To discover and determine from certain uniform appear- 
ances, how the stages to maturity might be recognised upon ex- 
amination of the stem and leaves. 

2d. To ascertain the difference in the samples reaped at these 
stages toward maturity. 

1. In the first instance, I selected specimens of stems from the 
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same variety of oat, viz. early or English barley,^ growing on 
similar quality of soil. After a careful^ examination of many 
such specimens, at and posterior to the time in which the milky 
state of the ear had become hard, yielding very light grain, I was 
agreeably surprised to find that six stages to maturity might be 
readily discriminated, and that the sample afforded at each stage 
was of uniform ripeness, and might easily be distinguished from 
any of the others in respect of maturity. 

Eefierring to the figure, a, b, Cy d, represent the four uppermost 
Y leaves on the stalk ; ^ where the branches of 

^ the panicle join the stem ; and 1, 2, 3, the three up- 

permost joints of the stem. 

The ^rst stage I fixed upon was when ihe leaf a, 
situate immediately below the lowest or 3d joint of 
the stem, and fourth leaf counting downwa^ from 
the ear, had assumed a yellow hue, while those above 
it^^e^e yet green. 

The second stage was when the third leaf, 5, below 
the 2d joint, became yellow, and those above it yet 
continued green. 

The third stage, when the second leat^ c, below 
the 1st joint, was yellow, and the one above it con- 
tinued green. 

The j^urfh stage, when the first leaf, d, situate be- 
tween the ear and the 1st joint, became yellow; 

The ^fth stage, when the parts, e,e,e, where the branches of 
the panicles join the stem, were alone green. 

And the sixth stage was when the greenness had entirely dis- 
appeared. 

2. I next found that the samples of grain produced at the 
above six stages were easily distinguished from each other by 
appearance and quality. 

I submitted them on several occasions to competent judges, 
who were able at once to arrange them in their proper order ; 
and they agreed that there was a difference in weight of IJ to 2 
lbs. per bushel between the samples produced at the Jjfih and 
sixth stages. 
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SUPPLEMENTARY REPORT TO THE DIRECTORS BY THE 
COMMITTEE ON THE DRAINAGE ACT, 

It is unnecessary to occupy the attention of the Board by any 
lengthened Report on the alterations and amendments previously 
suggested. They are noticed in the printed Report, and, as was 
stated to the General Meeting, they have been approved of by 
the Commissioners. 

They had reference^ 1st, To a diminution of the expense 
involved in the production of plans, specifications, and estimates, 
and in the subsequent superintendence of the works. 

2d, To payments on account of the whole, instead of two-thirds 
of the sums expended, as portions of the works are completed. 

3d, To the recognition of trenching, as, in some cases, accom- 
panying the draining of lands previously uncultivated, or in a 
state of nature, which are to be rendered arable. 

4th, To a provision for a right of outfall through adjoining and 
lower properties. 

Since these points were under consideration, others have 
emerged, which, in the opinion of the Committee, require the 
serious attention of the Board, with the view of being brought 
under the notice of the Commissioners. 

1st, When the outfall is formed by a stream, or the centre of a 
marsh, constituting the boundary between two conterminous 
properties, and when such outfall requires to be deepened, 
straightened, or otherwise altered in its level or course, the 
Committee would suggest that an amended Act should confer 
special power to apply, with the consent of the Commissioner^ 
to the Judge Ordinary, (the Sheriff of the county, or his substi- 
tute,) to authorise the operation to be proceeded with, and to 
assess the amount of compensation, which shall be made if 
possible in land, and, where that cannot be accomplished, in 
money. 

2d, When it is necessary, in order to secure a proper outfall, 
to take away or interfere with the exercise of any right of water- 
power, previously used only for meal or thrashing-mills, or other 
a^cultural purposes, similar power should be conferred to apply, 
with the consent of the Commissioners, to the Judge Ordinary, 
to authorise the necessary steps, and to provide for compensa- 
tion, to be given by means of another supply of water, or in 
money. 

3d, When, for the purposes of the outfall, it is necess^ to 
carry the operations either above or under the boundaries of 
the lands in course of being drained, similar power should be 
given, with the consent of the Commissioners, to the Judge 
Ordinary, to authorise and direct the operations to be undertaken 

TRANS. — ^MARCH 1847. 2 L 
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at the expense of the appKcant, and to assess the compensation 
on account of any water-power previously used for agricultural 
purposes, which may be affected by.them, providing, however, 
that the owner of the lower property shall be hound to support 
and maintain such outfall after it has been formed, on a proper 
adjustment of the expense thereot among the parties benefited. 

4th, The 36th Section of the Act provides, that advances under 
it shall not be deemed a contravention of the conditions of an 
Entail ; but there is no similar provision to secure heirs of entail, 
who hsLYe obtained private Acts, containing a prohibition against 
burdening their estates for improvements. It may therefore be 
necessary to provide that advances may be applied for, and recei- 
ved under the Act, « notwithstanding the provisions of any pri- 
vate Act or Acts of Parliament relative to such entail.” 

5th, It would confer an important boon on Entailed Proprietors, 
and give them increased -facilities of taking advantage of the 
Act, in co-operation with their Tenants, were they empowered 
to void existing, and grant new leases, for the period of twenty- 
two years, of lands to be drained under the Ac^ notwithstanding 
the provisions of any Entail or law to the contrary. 

6tl:^ When parties hold provisional certificates, in security of 
interim advances made on account of operations under the Act, 
it is desirable that their right to apply for payment of the sum 
contained in the certificate should be recognised by the Govern- 
ment. 

7th, As payment can only be required from Government on 
account of works which have been completed, it is important that 
some provision should be made to protect holders of provisional 
certificates, in the event of the decease of a borrower, and the re- 
fiKal of his heir to complete operations unfinished at tihe time of 
his death. This might be effected, either by making it obligatory 
to complete improvements commenced under the Act, or, when 
the Proprietor declines to do so, by empowering those having right 
to his provisional certificates to proceed, so as to enable them to 
recover fifom Government the amount of advances made by them. 

8th, The Committee are, lastly, of opinion, that the application 
of loans should be allowed to extend over a period of five years, 
to enable Proprietors to drain, as lan& may be broken up in the 
regular rotation of cropping, which in Scotland is generally the 
five crop shift. 

The Committee would, in conclusion, urge the advantage of 
these provisions being embodied in the Act itself. The machinery 
required for giving effect to them will be simple and easily 
supplied, and they think that an amended Act would be incom- 
plete, and in many instances inoperative, without it, while the 
success of a separate measure supplying these essentials may be 
problematical, and in any event attended with delay. 
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MANUFACTURE OP IODINE AND THE VALUABLE 
SALTS OF KELP. 

By !Hr Edwabd Mill 'VTall Chemical Works, London. 

[Premitun, The Gold Medal.] 

To extract iodine^ chloride of potassium, sulphate of soda, &c-, 
economically from sea-weed, it must first be burned into kelp, the 
bulk and nature of the fuel not allowing its lixiviation readily 
without doing so; this part of the pr 9 cess will be treated of when 
we come to the evaporation of the kelp liquid. The kelp is 
broken into small pieces by hammers, about the same size and in 
the same manner as stones are broken for the roads, put into large 
cast-iron vats, and water run on it. See ihe vats, figs. 1, 2, and 3, 
Plate VII. A filter made of straw, dried sea-weed, or small stones 
covered with a mat is placed in each vat at m and B. Supposing 
the vats had been working, and A 4 to be newly filled with broken 
kelp, the plug holes m being all stopped, and also the communi- 
cation B C betwixt A 1 and A 4, fig. 1, water is run on to A 1 ; it 
descends through the kelp in that vat and flows over by the pipe 
B C, into A 2, from A 2 into A ^ and from A 3 into A 4; as soon 
as this one is full the water is stopped running into A 1, allowed 
to stand for twelve hours, and run ofiFby the hole in A 4, into 
the spout G M, which carries it into the receiver sunk into the 
ground, from which it is pumped up (see ??, fig. 2) into the boiling 
pans. As soon as the liquid in A 1 falls to 5® TwaddePs hydrome- 
ter (sp. gr. 1.025) the hole in A 1 is opened, and the weak 
liquid run into the receiver E, the vat is emptied of the insoluble 
matter of the kelp, and refilled with new kelp. The communication 
betwixt A 1 the strongest, and A 2 the weakest vats, is now stop- 
ped, and the weak liquid which was run into the receiver is 
pumped upon A 2, from which it flows round to A 3 and A 4 
into A 1, from which, after standing twelve hours, it is drawn oflF 
by the hole m; and so on each vat is filled and emptied alter- 
nately, the new kelp always taking the place of that which is 
exhausted. In the present iodine manufactories the weak liquid, 
namely all below 20"^ Twad. (sp. gr. 1.100) is pumped upon the 
new kelp, but by this means that expense of labour is saved, as 
also a considerable quantity of fuel, on account of there being no 
weak liquors to evaporate. At first the liquid will stand 50® Twad. 
(sp. gr. 1.250,) and by the time the last of the four vats is ex- 
hausted, the strongest will have fallen to 35® Twad. (sp. gr. 1.175,) 
which is the weakest lixivium required to be concentrated. By 
having more vats connected wilh each other it may be kept 
stronger even than 35® Twaddel. 

The filters may be lifted and renewed at the fifth operation. 
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The pipes B C should be straight, so as to allow them to be 
readily cleansed by an iron rod when they get stopped; and the 
end C should not be placed at the of the vats, but about 
four inches from it, on account of the liquid requiring pressure 
in the first to send it round to the fourth vaL 

The exhausted insoluble matter of the kelp is sold to green glass 
bottle-makers, but is often given to them for the carting of it away. 

The kelp liquid, from 35* to 60* Twad. is pumped into evapo- 
rating pans, and concentrated to 60® Twad. (sp. gr. 1.300,) at its 
boiling point; during the concentration, a considerable quantity 
of sulphate and muriate of soda falls, which is regularly lifted and 
placed into a wooden or iron vessel filled with holes, set on the top 
of the boiling pan, so that the liquid which drains from it may 
run back : — See fig. 4, which is a side view of the pan and build- 
ing for burning coals commonly used ; fig. 6, a front view, and fig. 
6, a plan of the top of the same^ showing how they are generally 
set up with one common flue leading to the chimney. A are the 
pans, B the fireplace^ E the ash-pit, C the flue which goes round 
the pan, Q the flue which leads into the common flue D, m n iron 
binders to keep the arch of the fireplace from falling in. If the 
fires were pla^ under, as in the iodine retort fi^. 12, Plate IX. 
instead of at the sides of the vessels, the salt which falls during 
the evaporation of the liquid would stick to the bottom ; and that 
part underneath the salt getting red-hot, would inevitably crack, 
therefore the salt must be regmarly scraped down from fhe sides 
where the flue and fireplace are, to the bottom, till there is a quan- 
tity of it gathered together, and then lifted into the drainer by a 
scoop pierced full of holes, and having along handle fitted into it. 

Fig. 7, Plate VIIL, is an evaporating pan built up for saving 
more of the heat, by having the flue going twice round ir, in which 
the kelp liquids could be concentrated economically with peats 
for fuel, of which an inexhaustible store abounds in the Highlands 
and Western Islands of Scotland; D is the pan, A the fireplace 
made laiger than is necessary for burning co^s, B the mwer 
flue^ from which it rises at the back of the pan into the upper 
flue C, and again goes round the pan. — See fig. 8, in which the 
npper flue is supposed to be lifted up by the front and laid back 
Inside the under-flue at the place where the two join, the direc- 
tion of the arrows showing the manner by which the flues lead the 
heat round the pan twice ; thus aIloA?^ang much less of it to pass 
into the chimney. Kg- 7, O is the flue leading down into the 
common flue G, made flat for the purpose of drying peat upon the 
top of the arch. By covering it with iron plates moreWt could be 
sa^ for the purpose, than by covering it with an arch of bricks. 

The process of making kelp, as at present carried on, being to 
bum the dried sea-weed in a sort of coffer, the heat evolved dur- 
ing this process would be the most economical method by which 
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the kelp liquors could be evaporated. This could not be done in a 
common fireplace^ on account of the kelp melting into a mass> 
and also because a considerable quantit 7 of the dried sea-weed 
requires to be together before it will burn properly. In the fol- 
lowing construction of a furnace these objections are avoided, at 
least the melting of the burnt sea-weed is of no consequence here^ 
as it cannot stop the current of air. See fig. 9, where A is 
the kiln into which the dried sea-weed is thrown by the hole C; 
the kiln has two doors, E, one at each side, opposite each 
other, for the purpose of removing the kelp; they should be 
built up with large stones or lumps of kelp placed loosely on 
each otiier, for the purpose of blowing a current of air to 
pass through the interstices ; additional holes for this pur- 
pose, and also for stirring up the burning materials by; B, the 
flue which leads the heat round the pan D. It is evident 
several pans could be placed at each side of the kiln, each 
having a separate flue ; but if there is only one pan there will 
require to be, besides its flue, one leading direct from the kiln 
into the chimney; in fact, there would better be this provision, 
although there were several pan^ for the purpose of carrying off 
the heat as soon as the kelp liquid reaches its point of concen- 
tration. The flue B, being shut by the damper n, the damper of 
the flue leading direct into the chimney is then opened, or else 
the heat led off round other pans. The use of the flue, if there 
were several pans, would be in- case of the liquor in the whole of 
the vessels being concentrated at the same time. The hole C 
should be provided with a door. If there were not more than 
two pans built at each side of the kiln, they could also be pro- 
vided with fireplaces at X, (the damper n being then closed,) 
for the purpose of burning peat, if the supply of dried sear-weed 
run done, or the kelp gathered in stock. These fireplaces, when 
burning sca-weed is in the kiln, could be simply shut off in the same 
manner as the heat is shut off from the kiln by the damper the 
same flue answering for either. See fig. 4, Plate VIL ; 5 being the 
damper placed here only for the purpose of showing how all com 
munication from the fireplace could be cut off. Wlien peat 03 
coals are burnt, the dampers for regulating the supply of air 
should be placed at the hack of the pani^ as at O, fig. 4. Sea- 
weed, or a store of peat, could be dried on the arch of the kiln, 
or the arch of the flues, G, made broad for this purpose, as in 
fig. 7, Plate Vni. If the kelp liquid is concentrated in this man- 
ner, it will be found more economical to work the pans night 
and day, and then no heat will be lost. 

The manner of separating the muriate of potash from the sul- 
phate and muriate of soda will now be explained; the concentrar- 
tion of the liquor being carried on by either of the means men- 
tioned. The salt which falls, during the evaporation of the liquid 
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from the kelp, is drained as already explained, and put back 
upon the strongest vat, because it contains a considerable quan- 
tity of muriate of potash. The liquor concentrated to 60® Twalidel, 
after settling one hour, is laded or run off by a syphon into any 
sort of iron vessel to cool; wooden tubs could be used for this 
purpose, but iron will be found preferable and cheaper through 
the course of a few years. The muriate of potash crystm- 
lises on the rides of the cooler. It in general requires five days 
to cool, and is known to have all crystrilised by the scum which 
formed, on the surface of the liquid falling to the bottom. The 
liquid is now run out of the cooler into a receiver, and pumped 
up into the evaporating pans. A basket or wooden vessel filled 
with hcles is placed on the top of the coolerj into which the 
muriate of potash is put and allowed to drain for twenty-four 
hours. The second liquid to be evaporated is boiled to 68® Twad. 
(sp. gr. 1.340) at its boiling point, during which a large quan- 
tity of salt is lifted out of the pan, composed principally of sul- 
phate, muriate, and carbonate of soda. The boiling liquid is 
allowed to settle for an hour, and run into the cooler, when a 
second crop of crystals of muriate of potash falls. It is again 
pin off and evaporated to 74® Twad. (sp. gr. 1.370;) at its broil- 
ing poini^ more sulphate, muriate^ and carbonate of soda are got 
from it during its evaporation, and when run off and cooled, a 
thipi crop of muriate of potash crystallises, which is lifted and 
drained in the same manner as the first and second. During the 
evaporation of the first liquor from the kelp, the pan is constantly 
fed while it is boiling, by more kelp liquid, in small quantities at 
a time. ^ The second boiling is fed by second liquor, namely, that 
from which one crop of muriate of potash has been got; and the 
tibird boiling in the same manner by third liquor, from which 
two crops have been got — ^these different liquids never being mix- 
ed. Soda ash, containing from 28 to 32 per cent of pure soda, 
can be made from the salt which falls during the evaporation, by 
faring it m a reverbatory furnace in the usual way of manufac- 
turing soda, with limestone and small coals (dross;) but this pro- 
cess could not be carried on without a large consumption of 
coals, and is therefore unsuited to the Highlands. Iodine manu- 
frcturere now generally sell this salt to soap-makers, not consi- 
dering it worth their trouble to make it into soda ash, (this article 
having fallen in price lately,) which would also be the most eco- 
nomical way of doing with it in the Highlands. 

The crystallised muriate of potash is purchased for the manu- 
facture of alum ; potash and carbonate of potash could be made 
from It, but this process would require a large quantity of coals, 
hmestone, and sulphuric acid, with a ready market for the result- 
ing muriatic acid, all of which would be against this manufacture 
in the Highlauds. The most economical method of disposing of 
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this article is to sell it to the alum manufacturer, in which way a 
ready market can always he found for it. 

If a more simple process in the evaporation of the kelp liquid 
is wished for, it being intended that each small manufacturer of 
kelp in the Highlands is to carry on the extraction of its salts, it 
would be much more simple, with less trouble and outlay of 
capital for coolers, to evaporate the liquid to 74^ Twaddel (sp. 
gr. 1.370) at once, when the whole of the salts can be lifted out 
of the pan mixed together ; the remaining liquid may then be 
evaporated to dryness, and either sold or sent to have its iodine 
extracted ; but this will yield much less profit, as a less price will 
be got for the salts mixed together than separate. However, as 
the use of the hydrometer could be made very simple by having 
one for each boiling with only one mark on each, namely, at 60% 
68*^, and 74®, as stated, each district could extract and separate 
the salts, the fourth liquor, namely, that which is drawn off the 
third crop of crystals of muriate of potash, being carefully eva- 
porated to dryness and sent off to one common place, where the 
iodine could be extracted by a competent person, or else sold to 
the iodine manufacturer. To extract the iodine from the fourth 
liquor, (the salt obtained from this liquid, if evaporated to dry- 
ness, must be dissolved amongst water,) it is put into a wooden 
vessel and saturated with sulphuric acid not stronger than 140® 
Twad. (sp. gr. 1.700) which can be done correct enough for the 
purpose, by lifting a little of the liquid out, adding a few drops of 
sulphuric acid to i^ and noticing if there is much or any efferves- 
cence; this test-acid should be very weak, and when added to the 
liquid saturated with sulphuric acid, it ought to produce no effer- 
vescence. In fig. 10, Plate Till. A is the tub and B a leaden vessel 
placed on the top, from which the sulphuric acid is slowly run by a 
small lead syphon. If the sulphuric acid is much stronger than 
140® Twad., violet-coloured vapours of iodine will rise where the 
two liquids meet, and thus be lost ; the liquid should also be fre- 
quently stirred during the time the sulphuric acid is running in. 

The liquid, after saturation, is allowed to stand for one or tw’o 
days, till the sulphur produced by the mutual decomposition of 
sulphurous and hydro-sulphuric adds gather cm the top. The 
sulphur is washed with water, (the was^gs being put back into 
the tub,) and can either, by the usual process of burning, be made 
into sulphuric add, or sold for this purpose ; the quantity pro- 
duced is a mere trifle. The iodine retort is three-quarters or 
four-fifths filled with the saturated liquor. See this retort, figs. H 
and 12, Plate IX; A, a east-iron pan, G, the fireplace^ from which the 
flues, 0, proceed round the pan ; X X X, three lead pipes which 
lead off the iodine vapours into the eighteen condensers, S. The 
pan is covered with a leaden top, fig. 13, where A is the pan, B C 
the lead cover, with a man hole in its centre to allow the pan to 
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be cleaned ; D, tie cover for this man hole, with four holes in it, 
three of which are for the lead pipes, and^ the remaining one, E, 
(provided with a leaden stopper,) for putting in manganese hy — 
m 72 , figs. 11 and 12, are two iron bars laid across the pan, round 
which pass lead straps, soldered to the leaden cover of the pan, 
to prevent its sinking down. Lead pans are often used for the 
iodine retort, put into the inside of an iron one, with sand between ; 
but the iron pan itself will be found more economical, both in 
outlay and saving of fuel, and will last as long as a lead one, 
the liquid never being supeivsaturated with sulphuric acid ; if 
it is so, both the pan and iodine will be wasted, as the quantity 
in this manner cannot be produced. All the joints of the retort- 
covers are made tight with clay, also the joints at the bottom of 
each receiver ; these receivers are stoneware bottles, the half of 
the bottom of each coming off, and provided with a hole in the 
centre, into which the neck of another is inserted; fig. 14 being 
a view of the bottom of one of them with its corresponding 
half; fig. 16, another form of a condenser made of flag-stones, 
which will be found an improvement on the bottles at present in 
use, as there is not the quantity of joints in it to make tight, no 
danger of its breaking, and will be found to do the work as efiec- 
tively : A B C D, is the condenser, fitted with two shelves, r s and 
h Sy (also stone flags,) grooved into its sides, thus securing a large 
extent of surface for the iodine vapours to come in contact with, 
as seen by the direction of the arrows in the figure, whilst the 
condenser is comparatively of small size. E, is the pipe coming 
from the retort, a hole to allow the air to be expelled; 72 , 
three doors by which the iodine is raked out, filled with pieces of 
flag-stones and luted mth day. The end B G of the condenser 
should be raised a few inches higher than the end A D, to allow any 
water to run out (which may be sent over as steam from the retort) 
by the small holes ff ff; while the process is going on they are 
stopped with a piece of wood or lead; when iodine vapours are seen 
to escape by the air-hole th, a stopper is loosely inserted into it. 

The liquid in the retort being brought to boil by either coals 
or peats, the fire is made very low to keep it as near the boiling 
point as possible, but not to have it boiling, for then steam would 
be sent over along with iodine, and fill the condensers with water. 
The lid D, fig. 13, and the arms X, figs. 11 and 12, are then put 
into their places and luted; finely ground manganese is now 
poured in by the hole E, fig. 12, in small quantities of six or 
eight ounces at a time^ and the stopper E is immediately put into 
its place, and made tight by pouring a little manganese round the 
joint At^ each addition of the manganese, quantities of iodine 
vapours will rise and p^s over into Ibe condensers, where it will 
crystallise. 0, fig. 12, is a small hole provided with a leaden stop- 
per, which is lifted up before each addition of manganese, to see 
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if the retort is still working; as long as iodine vapours escape freely 
by this hole, all the others are kept shut ; but when the vapours 
begin to ceas^ the hole E is opened, and more manganese poured 
in. The liquid should be frequently stirred by a piece of wood 
ihrough the opening E. When the violet-coloured vapours 
cease to rise on the addition of manganese, a little of the 
liquor is drawn up, and sulphuric acid added to it : this is poured 
into a small glass retort, and brought to boil with a spirit lamp 
or a few hot coals, and then a little manganese added, keeping it 
boiling all the time, because,' towards the end of the process, the 
hydriodic acid is more difficult to decompose, therefore the liquid 
must be kept boiling ; if too much manganese has been added, 
iodine vapours will be freely given off on the addition of sulphu- 
ric acid alone. Whether on the addition of sulphuric acid alone, 
or sulphuric acid and manganese, iodine vapours are given ofi^ 
the same is done with the liquid in the retort In this manner, 
by careful management, the whole of the iodine may be driven 
over and condensed in the receivers. As soon as the operation 
is finished the liquid should be taken out of the retort, to prevent 
any continued action it may have upon the iron pan. This 
liquid is generally run away as of no use; an impure soda 
ash might be made from it, hut not economically in the High- 
lands, as even where coals abound it is not considered worth 
the trouble and expense. At the end of the fifth operation, 
the holes g of fig. 16 are left open for two days, or the con- 
densers S, figs. 11 and 12, are removed and placed on their 
mouths for this time, (whichever of these two condensers may 
be used,) to allow any water from condensed steam to run 
out. The doors n of the former condenser, or the halves of the 
bottoms of the latter, are removed after draining for two or three 
days, and the iodine swept out by a wire brush into glass bottles, 
and firmly rammed doviu. These bottles are finally placed on 
their mouths for a week, and then corked, sealed, and packed 
into boxes. 

Souberain’s process, in which the iodine is predpitated by proto- 
sulphate of iron and copper, as diniodide of copper, which is 
collected and decomposed by manganese and sulphuric add, is 
never made use of in this country by the iodine manufacturer, on 
account of its expense. 

If a very fine article of iodine is wanted, it may be made by 
subliming the iodine obtained as above over aga^ from a large 
earthenware bottle placed in hot water, and having a lead tube 
inserted into its mouth, leading into dther of the two forms of 
condensers given in the figures. The bottle used as a retort 
should not be more than half filled, and the water should be 
kept hot from a fire underneath the pan into which it is put._ ^ 

Four sets of va^-s, (each set being four vats.) with six boiling 
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pans, the size of the figures given according to the scale^ and 
twenty coolers, each as large as one of the boiling pans, will use 
about 600 tons of kelp per annum; the iodine retort of the size 
given will only require to work two days each week for this 
quantity, each operation^requiring one day to finish it. The fol- 
lowing men are required — 

2 men at 12s, per week each, breaking kelp. 

1 man at 14s. per week, filling, emptying, and firing the pans. 

1 man at 12s. per week, emptying the coolers and lifting the 
muriate of potash. 

1 man at 40s. per week, to the iodine department. 

The following calculation shows the different quantities of 
iodine, muriate of potash, &c-, given from 111- tons of kelp, with a 
calculation of the profit according to the prices of 1843, although 
I am aware that the price of iodine is much higher now (1847) 
than it was then ; the sum for coals should also be deducted from 
the expense, if the manufacture of muriate of potash is catried 
on by the heat evolved during the combustion of the sea-weed ; 
also finm the kelp, the profit of the person who purchases it in 
the Highlands, with his expense of bringing it from thence — 

tons of kelp at 50s.5 . . . 0 

Wages for 1 week as before stated^ . 4 10 0 

Coalb^ 10 tons at 8s., . . . . 4 0 0 

Manganese and sulphuric acid, . . 0 15 0 

Eent^ also tear and wear^ . . . 1 10 0 

VTeeklj expense, L.39 10 0 

tons muriate of potash at L.1D, . L.35 0 0 

2 tons of soda salts^ at 30s.> . . • 3 0 0 

26 lbs. of iodine at 5s. 4d. per lb., » 6 18 8 

44 18 8 

Profile . . . . L.5 8 8 

Different cargoes of kelp vary considerably in the quantities of 
iodine they contain, the reason of which requires observation and 
investigation of the kelp manufacture. 

The processes I have given are the result of experience in the 
manufacture of iodine and the valuable salts of kelp, and any 
improvements I have made in the apparatus, (which are men- 
tioned in the description of each,) I have used for similar pur- 
poses; as, for example, the method of evaporating the kelp 
liquid by dried sea-weed, is used in the evaporation of soda 
liquids by the heat given off from a reverbatoiy furnace, in which 
the crude soda is fused, the heat from it passing round a pan in 
the same manner as in fig, 9, Plate VIIL There is, therefore, the 
result of no experiments to mention, having used each improve- 
ment practically in similar processes. 



637 


CHBiaCAI. INVESTIGATION OP THE POTATO. 

By P. H» pBOMBEBiS-j from Amsterdfimj First .Assistant in th o liaboratory of 
the Agricultural Chemistry Association of Scotland. 

[Promiujn, Fifty Sovereigns.] 

In entering upon the present subject, I need hardly draw 
attention to its importance at all times, but especially in present 
circumstances. If we consider how many millions of persons, 
in different countries, find in this useful esculent their principal 
food ; in what various ways the cultivatidh of this plant is car- 
ried on ; the peculiar poisonous character of the natural family 
to which it belongs ; and finally the fact, that the potato plant, 
almost ever since it has been cultivated, has been subject to 
various thgugh partial diseases — the causes of which are still 
but imperfectly known : then every inducement held out for the 
enlargement of our knowledge in regard to it, will be hailed 
with pleasure. 

But if we turn our eyes to the more immediate and disastrous 
calamity, which within the last two years has befallen this plant 
to such an enormous extent, and in such an alarming degree, 
then the subject becomes one of paramount importance, and 
every invitation to attempt to discover the causes of the disease 
to which it is subject, ought to be bailed with enthusiastic de- 
light ; every serious attempt to meet this invitation should find 
an encouraging reception. 

It would be against my proposed arrangement to give an 
account of the various theories that have been conceived and 
propounded to explain the present subject. Every one has had 
ample opportunity to become acquainted with ihes^ and to form 
an opinion as to their several claims to probability. I have made 
it my object to advance no theory whatever, being convinced that 
nothing but well-ascertained facts can ever form a firm basis for 
a sound and lasting theory, and equally aware of the uncertainty 
that still prevails with regard to this disease. 

I wiU therefore confine myself to giving a statement of the 
several facts that I have found during the present chemical in- 
vestigation. Several of these facts are not at all devoid of im- 
portance, and it is only the comparative want of time, looking 
at the vast extent of the subject, which has prevented me from 
more fully investigating it. A number of investigations are still 
to be carried out, and these, whatever the fate of the present 
essay may be, will form not an uninteresting continuation of it. 
The partial conclusions which the facts about to be presented 
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have led to, will be limited as mudi as possible by positive evi- 
dence, whilst their enlargement can only be expected from more 
enlarged investigations. 

For the opportunity of performing the following analyses, I 
have been indebted to the situation to which I am at present ap- 
pointed; and I feel happy to state this publicly. I am bound to 
express my sincere acknowledgment to Professor Johnston, not 
only because I have been permitted to pursue these investigations 
in his laboratory, aided by his advice, and at his expense ; but 
also, because he has allowed me the use of the analyses of three 
others of his assistants, Messrs Furlonge, Thomas, and Cameron, 
by which the number and value of my own results have been 
considerably enlarged. 

I must also state my obligations to Mr Duke, who, having 
performed a number of analyses in the same laboratory, has 
kindly allowed me to insert them in this paper. 

I shall indicate the analyses of these four gentlemen by their 
respective initials. Those not marked are my own results. 

Mr Handymde of Lochend farm, and Mr Dde, Liberton-main^ 
have most hberally provided, at fixed intervals, sufiSdent quanti- 
ties of the growing plant necessary for the investigation of the 
potato in successive periods- These gentlemen ha\e thus con- 
ferred considerable obligations upon us. 

Before proceeding to mention the results of these researches, 
I may be permitted to state, that the chief question proposed 
to be answered was, the composition of the several parts of 
the potato itself, both organic and inorganic, in various stages of 
growth, in sound and unsound conditions, in different varieties 
and from different places. After careful consideration of the 
facts, observed in different countries, which I have had some oj)- 
portunity of learning, the condition of the soil, both chemical 
and physical, appeared to have little or nothing to do with the 
disease, as the soil seemed to have no marked influence upon 
it, however different the structure and composition of the former 
might have been in various countries. It is for this reason that 
attention has been directed almost entirely to the plant itself, 
and that only one or two analyses of soils are given, which appear 
satisfactorily to prove that they had little or no influence upon 
the present disease. 

The methods of analysis which I have adopted, are the fol- 
lowing: — 

1®. For Sie Organic Part 

The potato was first carefully peeled. A quantity of between 
five and six hundred grains was weighed and grated over a piece 
of fine muslin, tied over a beaker glass. The pulp was washed 
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(ipon the muslin with distilled water, until the latter came 
through quite clear and tasteless, and a drop of it left no residue 
after evaporating upon a piece of glass. The fibre was carefully 
collected from the muslin, and dbded at two hundred and twelve 
degree^ until it ceased to lose in weight. 

(a.) Determmaiion of the Starch, 

The liquid that came through the muslin, after being well 
covered and mixed with a few drops of ammonia, was allowed to 
subside for twelve hours. It was now drawn off clear, the starch 
remaining at the bottom of the vessel repeatedly washed with 
distilled water, and carefully separated from the finer particles 
of fibre which usually passed through the muslin. This portion 
of fibre, was added to the former, or, when this separation could 
not be satisfactorily performed, the greater portion of starch was 
separated, and the remaining mixture perfectly dried, weighed, 
digested with dilute sulphuric add, to dissolve and remove the 
starch, further frequentiy washed to separate all the acid, and 
finally dried till the weight was constant. The difference betw^een 
the two weighings, before and after the treatment with dilute 
sulphuric acid, was calculated as starch. When quite pure, the 
starch was collected either upon a weighed filter or in a weighed 
cup, first dried in the air, then at a Httie higher temperature, 
and at last at two himdred and twelve degrees, till the weight 
was constant. 


(&.) Determinatwn of the AJbwmru 

The liquid from which the starch had been separated, was di- 
vided into two equal parts. The one half was boiled for a few' 
minutes in an imperfectly closed flask. The albumen coagulated 
was allowed to subside, the clear liquid poured off, and the re* 
sidue repeatedly washed, collected on a weighed filter, washed, 
and further dried as above. 

In some cases, I determined it in the other half, from which I 
had first precipitated and removed the so-called casein, by adding 
carbonate of ammonia to the liquid containing free acetic acid, 
until it was slightly alkaline, and subsequently heating it. The 
precipitate was treated as before. 

(c.) DeierminatiOTi of the {so called) Casein, 

The second half, which had not been boiled, was mixed with 
an excess of acetic acid. The precipitate was allowed to subside, 
then collected upon a weighed filter, washed with distilled 
water, &c. 
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The former half) from which the albrimen had been separated 
by boUingj was treated in the same manner. 

The reason why this di'wsion was adopted) w^ to ascertain 
whether the quantities of casein and albumeU) obtained £rom each 
half) would always agree with one another) or whether the heat- 
ing of the liquid could have any effect upon the properties of 
either of these substances, and thus cause a difference in tHe 
respective quantities. The results which I am to communicate 
in the course of this essay, will show that the latter was usually 
the case. 


{d») Determination of the Dextrin* 

TVhen carbonate of ammonia had been qsed tp precipitate 
the albumen from the one half, the other half alone was used 
for the determination of the dextrin; but otherwise, the two 
halfs were added together. The liquor ^as evaporated on a 
water bath to a ve^y small bulk, mixed with a large quantity of 
alcohol, the precipitate collected on a weighed filter, washed with 
alcohol, dried) &c. 

(e.) Determination of the Saccharine Matter. 

The liquid was distilled to save the alcohol ; the watery re- 
mainder evaporated in a weighed cup on a water-batb, and further 
kept at a temperature of two hundred and twelve degrees, till the 
weight was constant. 

if.) Determination of the Fibre. 

The fibre, after being perfectly dried and weighed, was powder- 
ed_ and introduced into a tubulated retort, connected with a re- 
ceiver, which was fitted on so as to lca\e an outlet for the air. 
The retort was placed in a water-bath, and filled for about three- 
fourth parts with alcohol. It was now boiled half an hour, the 
fibre allowed to subside, and the clear alcoholic liquid poured ofPl 
This operation was repeated three or four times. The fibre was 
then taken out of the retort, agmn dried, and weighed. 

{g.) Determination of the Glutin. 

^ The alcoholic solution was gently distilled of^ the watery re- 
sidue collected into a weighed cup, evaporated on a water-bath, 
and subsequently dried at two hundred and twelve degrees, until 
it lost no longer in weight. This cup was now placed in a wide- 
mouth vessel, which could he closed, and ether poured upon it, 
with which it was digested for about half an hour, the vessel 
being placed in warm water. This was repeated two or three 
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times, the cup was then taken out, dried at two hundred and 
twelve degrees, and weighed. What it contained was considered 
as glulin, and frequently tested by means of nitric add and am- 
monia, to ascertain whether it showed the characteristic colour of 
the xantho-proteate of ammonia. 

(7i.) of tke Fat 

The ether was cautiously distilled in a retort placed in 
warm water until it was reduced to a very small hulk.^ The 
remainder was then removed from the retort, collected into a 
small weighed cup, and dried till the weight was constant. It 
was generally found that the quantity of fat, thus obtained di- 
rectly, agreed with the difference between the two weights of the 
gutin, before and after it had been treated with ether. 

2®. For the Inorganic Part. 

The substances, after being previously cleaned from adhering 
sand, were always burned in platinum crucibles, which were 
placed over the lamp in an inclined position, and half covered 
with the lid. The flame was so regulated that the crucible 
never became red-hot, for fear of fusing the ash. When the 
latter had become perfectly white and free from charcoal, a 
quantity of it was weighed for analysis. ^ TMs was digested in a 
mixture of hydrochloric with a Ktile nitric add, and if I had 
abundance of ash, the chlorine determined in another weighed 
quantity, which was for that purpose boiled in "water, to extract 
all the alkaline salts. In case I had not so much ash at my dis- 
posal, the same quantity from which I separated the chlorine was 
used tlbough the whole analysis. The part insoluble in water 
was then treated with the above-named acids, and the add and 
watery solutions mixed together, the excess of silver being then 
at the same time thrown down. 

The filtered liquid was evaporated to drjmess, and then re-dis- 
solved in acid, to separate the soluble silica. I then predpitated 
the phosphates by adding ammonia in some excess. These were 
re-dmsolved in hydrochloric add, and re-precipitated by ammonia, 
and a small excess of acetic add added. What remained insoluble 
in the latter add was phosphate of iron, of which the composition 
was several times ascertained. The solution was mixed with oxalic 
acid, to separate the lime ; the phosphate of magnesia was subse- 
quently thrown down by adding ammonia in excess ; and at last 
the remaining phosphoric add, that had been combined vrith the 
lime, was determined by means of sulphate of magnesia and 
ammonia. 
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In the liquid from which the phosphates had been removed, 
the lime was thrown down by oxalic acid, the solution rendered 
acid with nitric acid, chloride of barium added to determine the 
sulphuric acid, the excess of baryta removed by ammonia and a 
current of carbonic acid, and the remaining solution evaporated 
to d^ess, strongly heated so as to expel me whole of the am- 
moniacal salts, the residue weighed, mixed with hinoxide of mer- 
cury and a little water, again heated to drive off the whole of the 
mercury salt, weighed, and quickly washed out with boiling wai- 
ter, The caustic magnesia was separated by filtration, and the 
carbonate of baryta, with which it was still mixed, separated by 
sulphuric acid. The solution was now again evaporated to dry- 
ness, and the residue weighed, re-dissolved in a small quantl^ of 
water, the potash determined by an alcoholic solution oi bi- 
chloride of platinum, and, finally, the soda calculated in the 
usual way. 

^ I may^ now at once proceed to the subject itself, which I have 
divided into two chief parts, — ^I. Of the Composition of the Tu- 
ber; and, IL Of the Composition of the Tops. 


Part L — Of the Composition op the Tuber. 

I. — COMPOSITION or THE ORGANIC PART OP THE TUBER, 
Section 1. — Of €ie quantity of Water in the Tuher. 


(cu) Water in the Young Potato. 

I have only to offer four results of this kind, but which prove 
sufficiently that the young potato contains less solid matter than 
when full grown, a fact which is in accordance with what we 
know of the ^owth of plants in general ; succulent fruits being 
not excepted from this rule, as has been shown by B^rard. 


1 . 


South Ameiicao, 
Water;, pep ceut, 78*68 


2 . 

Toung- Kidney^ 
(ash leaved,) 
78*64 


Bnfib ftom a farm 
ia the Lotliums, 
8288 


4 . 

Po. 

a week later, 
82*01 


The two former were, to all appearance, eomoletelv 
sound; the latter became subsequently diseased. The first 
were small m sim, but very regtdarly formed. The historv of 

£ S'* ““/of IMS ™ 

Sf mZ Sift then'puSTtolS" 

pit At this time there was little appearance of disease ; bul^ on 
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examination^ by the 20th of ITovember they were in a veiy bad 
state. They were then taken out of the pit, and carried into a 
back shed. ^ The best of them were cut and laid past among diy 
earth and lime rubbish, with a view to keeping them dry. Still 
there were a good many of them lost. Those that escaped the 
disease appear to be doing veiy well, in proof of which the pre- 
sent dish will show. They were planted on the 14th of February 
1846, on a slight hotbed, and were protected by glass during 
cold or very stormy weather till the middle of April ; since, they 
have been exposed to the open air.” This letter was dated the 
26th of May 1846, and I received the new potatoes about the 
same time. They were remarkably fine-looking, though not of^ 
a large size. I kept them for a considerable length of time, but* 
they remained perfectly sound. 

The two of the latter kind were grown upon a light sandy 
loam on a gravelly subsoil, and manured with farm-yard dung. 

As the first came from America, they may have easily lost a 
portion of their moisture during the voyage ; but the difference of 
four per cent between the second and the two latter, which be- 
came diseased, deserves attention. 

(b. ) Water in the Ripe Potato, 


1. 

2. 

3. 

4. 

5. 

From Lanark, 
Red Variety. 

FromE. Lofhlan, 
White Variety. 

Small Ammicans, 
from Forfarshire. 

Sound Cnps, 
from Aigylrahire. 

Sound Capa* from 
lUd-Lothian. 

76*07 

80 00 

?2-68 

74-83 

73*78 

6. 

7. 

. 8. 

9. 

10. 

Canadians* 
from Forfarbldre < 

Sound Potato, 
.firomttae Orkn^s 

Buffis, 

from ForiiaTriiire, 

Red Potato, 
from Ayreihure. 

Kidney, from 
Northamherland. 

66 23 

6509 

64*94 

77-47 

73-ie D. 


I may remark, with regard to those of which the per centage 
of water is below 70, that they had been in the laboratory for 
some time before the water was determined. The one contain- 
ing 80 per cent was certainly a sound potato, but from a field 
of which the crop was partly diseased, and by continued keeping 
they became nearly all diseased, although kept in a dry and airy 
place 


(c,) Water in different parts of the same Potato, 

The fact, that shoots are emitted more rapidly and abundantly 
&om the so-called rose end than from the heel end of a potato, 
TRANS MARCH 1847. 2 M 
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leads to the supposition that some organic difference may possibly 
exist between the two ends. Although the amount of moisture 
might at the first sight seem to be very little connected with 
such differencej yet a little consideration will soon show the 
reverse. Not only axe the solid parts of a plant softened 
by moisture — and, being rendered more tender, thus offer less 
mechanical resistsmce against the protruding shoots — but this 
moisture serves at the same time as a solvent to those parts of a 
plant* which, after having been transformed by a kind of kata;- 
lytical action, are intended to produce and to nourish new parts 
in every direction. The more, therefore, these important con- 
stituents are diffused, the more vigorous will be the growth of 
the plant ; and this diffusion itself will be rendered so much the 
more easy and complete, in proportion as, within certain limits^ 
the quantity of water, in which a given quantity of these con- 
stituents is dissolved, increases. 

Upon this principle, we thought it necessary to determine the 
proportion of water present in different parts of a potato, and 
more particularly in the two extremities, the heel and rose end, 
we obtained the following results : — 



♦ Namely, the prot^ compounds and dextrin. 
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It was considered necessary to make this large number of ex- 
periments, in order to prove — ^what seems to be an abnost general 
fact— 

1®. That the part from which the shoots are the most quickly 
and abundantly produced, contains more moisture than the oppo- 
site end. 

2®. That it appears also to be a fact, that the central part of 
a potato contains a greater quantity of water than any other. 

3®. That even when potatoes become drier by keeping, the 
same difference between the heel and rose end, although in a 
smaller degree, seems to remain. 

4®. That, in general, this difference is smaller in perfectly 
sound potatoes than in those that are diseased, or only remain 
sound for a certain time ; for the buffs, examined at successive 
periods, the cups from Mid-Lothian, those from Dumbarton- 
shire, &c., either were or soon became diseased; whilst the 
South Americans, the sound cups from Argyleshire, Canadians, 
and those from the Orkneys, were, and remained, unaffected. 

One cup variety, the Perth reds, and the early potatoes from 
Eenfrewshire, appear to have contained more water in the heel 
end than in the other extremity. With regard to the Perth reds, 
I must remark that they were of an unusually large size, and a 
very irregular shape. The early potatoes looked very watery. 
The buffs, mentioned under Hos. 21 and 22, had been stored for 
some time in a pit, or rather in a heap of earth above the ground. 
The shoots they had emitted were particularly strong, and those 
of the latter, which were about twelve inches long, had even pro- 
duced a few leaves. 

(dJ) Water in different varieties of Potatoes. 

It can hardly be expected that experiments made on this sub- 
ject would lean to any general conclusion. The potato, like 
every other plant, is so much liable to be affected by differences 
in climate, and other circumstances, that small differences of 
moisture in different varieties cannot remain perceptible, and will 
often become reversed. A potato, usually dry and mealy, may 
become watery when grown in a different locality, and vice versa. 
The mealiness of a potato appears to be owing to the presence of 
a substance in the cells incapable of being washed out by the 
water, and the cells being filled with it, they can hold a smaller 
quantity of water than otherwise. When the mealy part, or 
starch, has been more or less replaced by some other product, 
readily soluble in water, such as gum, the solid contents of the 
cells may be partly washed out, and its place taken up by the 
water. 

With a view, however, of ascertaining whether this point bore 
any relation to the different degrees in which various varieties have 
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been affected, a few determinations were made for this special pur- 
pose» with the following results* I have mentioned most of these 
already at page 643, but I will here give the determinations in 
full:— 


1st determination, 
2d do., 

3d- do.. 

From Lanark. 
Bed Variety. 

68-58 

71-14 

76-07 

From East- 
Lothian. 
White Va- 
riety. 

79- 64 

80- 44 
79-93 

Small Ame- 
ricans from 
Forfiirsbire. 

72-92 

74-64 

72-68 

Sound Cups 
from Argjle- 
shire. 

73- 31 

73 64 

74- 83 

Sound Cups 
from Idid- 
Lothiau. 

74-46 

72- 29 

73- 78 

1st determination, 
2d do., 

3d do.. 

Canadians 
from Forfar- 
shire. 

66-20 

66-27 

Sound Potato 
from the 
Orkneys, 

61-10 

62-17 

6509 

Bofb from 
Forfrrshire. 

60-71 

63- 38 

64- 94 

Red Potato 
from Ayr- 
shire 

77- 36 

78- 13 
76-83 

South Ame- 
ricans. 

76-38 

82-00 

78-58 

1st determination, 
2d do., 

3d do.. 

■ 

Caps, (place 
not ascer- 
tained.) 

D. 75-61 

KidocyC) do. 

7806 

6re>*s Kid- 
neys. 

r>. 74-55 

aee 

• •• 

Buifrfrom 

Fifrshixe. 

79-12 


With regard to these results I must remark, that the buffe from 
Mid-Lothian gave 74-83 per cent of water at one period ; but 
that the week immediately before they contained 82 per cent, 
and the vreek immediately after, about 81 per cent of water. It 
is further evident, from these instances, that different varieties 
of potatoes, and even different specimens of the same variety, 
actually contain different proportions of water, which may partly 
depend upon the degree of heat and humidity in the air prevail- 
ing in different places ; but which cannot be thus accounted for 
when the same varieties had been grown in different places, 
or the reverse. The various ways of propagation, especially 
from seed, which must no doubt be considered as the chief 
cause of the existence of these varieties, has possibly been pro- 
ductive of differences in the size of the cell^ the nature of the 
cellular membrane^ the proportion between the number of cells 
and vessels, &c., and thus a different capability of holding mois- 
ture may have originated. It is in this light that I am inclined 
to look upon the connexion of these differences in the propor- 
tion of water with the greater or less liability to disease, even in 
specimens^ of the same variety, rather than to ascribe this lia- 
bility to differences in the structure of the soil, &c. 

(e>) Water in Diseased Potatoes. 

It is with a kind of hesitation that I have approadhed this 
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point, because it has been confidently stated that diseased 
potatoes contain more water than those that are sound. It has 
occurred to me that we must distinguish here between the varioLis 
stages of the disease. Excess of moisture in the cellular tissue 
of a potato, may have been a predisposing or facilitating cause to 
the production of the disease; and this, having once set in, may 
thus have altered the structure of the potato, so as to render it 
liable to a more rapid exsiccation. The gradual destruction of 
the epidermis of a diseased potato^ which appears to be in a sound 
specimen mainly serviceable to prevent this exsiccation, renders 
it unlikely that a diseased tuber could for any length of tune 
retain its natural proportion of water ; and this indeed seems to 
be borne out by the following results : — 

Sound. Diseased. Do.»kept for one month. 
White variety from East Lothian, 80*00 71*77 69*57 

Cups, 74*83 70 41 

Cups, • . . . . 73*78 77*95 

Buffs, 76*83 83*21 

Red variety, from Ayrshire, • 78*13 77*70 

In the last instance, (red variety from Ayrshire,) the potatoes 
were analysed shortly after their arrival, and the disease had 
only commenced a little before. The second kind of cups seems 
to be an exception; but when I mention that these were left in 
the ground almost until the moment they were examined, whilst 
the first had been kept for some time — ^both sound and diseased 
for the same period — it will be found to be rather a confirmation 
than an exception. The epidermis having once ceased to per- 
form its natural function, the potato will be apt equally to im- 
bibe or to lose water, according to the state of the medium in 
which it is placed. The same applies to the buff variety here 
mentioned. 

I think, therefore, that the differences in the proportions of 
water in sound and diseased potatoes, are mainly attributable to 
external circumstances, which the latter are less able to resist 
than the former, on account of the state of their protecting 
envelope. 

(f. ) Genercd average proportion of Water in Sound and Diseased 

Potatoes, 

We are not very far from the truth in assuming the following 
proportions : — 

Average for Average for 

Sound Potatoes. Diseased Potatoes. 

Per centage of water, . 75*52 76*65 

The former number is the mean of 27, and the latter of 24 
different determinations ; but it is remarkably that whilst the 
maximum and minimum in the former are 82* and 68*58, they 
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are in the latter 85-04 and 66-37, making a diflFerence of more 
than 5 per cent between the limits in the two cases, or, generally 
speaking, the diseased contained a smaller, though less uniform, 
proportion of water than the sound potatoes.* 

A number of years ago, the proportion of water in several 
varieties of potatoes had been determined by EinhofiF, Korte, 
Lampadius, Henry, and Payen, and the gener^ results at which 
they respectively arrived were 


Einlioff, 

Eorte, 

Lampadins, 

Henry, 

Payen, 


76-3 per cent. 

75*1 

74-5 

73*1 

74*3 


Mean, • 74 7 

This average result is about one per cent below that given above. 
There would seem from this to be some reason to assume that the 
potatoes were in the last two years impregnated with a greater 
quantity of water, and that this water was less equally divided 
among the different parts of the potato than was generally found 
before. If we take the mean of the following numbers, 80-94, 
78-86, 78-89, 80-78, 80-00, viz 79-89, (being Ihe proportions of 
water in potatoes that either exhibited the very first sjmptoms of 
disease, and were at the same time left in the soil, or were taken 
from fields with a partly diseased crop,) then it would appear that 
there existed a greater quantity of water in the tuber than used to 
be considered as the natural proportion. But even if this might 
be correct, I would not venture to make it the basis of a theory. 


Section 2. — Proportion of Starch and Fibre in the Potato, 

(a,) In the Young Potato, 

1. 2. 3. 4. 

Asb-IeaToS Ba& from Do, a fort- Early potato, 
Eidaeya. UuL-Lotblaa. nlgbt later. Beotiewdiire, 

Starch, . 9-62 5-63 7-Sl D. 9-14 

Hbre, . . 4-23 4-63 4-^ 4-87 

I may remark with regard to ITo. 3, that the week following, 
(15th August,) the proportion of starch amounted to 14-89 per 
cenli whereas on the 22d August it fell to 10*5, and on the 29th it 
w as about 11 per centi at both of which latter periods the quantity 
of water had risen to 80-94 and 78-86 per cent. In the mean- 
while, the disease had distinctly manifested itseli^ the leaves 
gradually blackened and destroyed. 

We forther perceive from these results, that the proportion of 
starch is gradually increasing in the process of growth, it being 
no doubt an effect of the gradual transformation of dextrin, the 


* Sec ProfeeduDgs of the Agricultaral Chemistry Assodation. Pan XY, 
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soluble material of which the insoluble globules of starch, and 
the primary cellular membrane, are successively built up. 

The fibre includes the glutin and coagulated albumen, and a 
small quantity of fatty matter besides. 

I would add here also, the determination of starch and fibre 
obtained from the last yearns cuttings of the buffs from the same 
field, viz. — 

sath nay 1816. I3th Jnne 1846. 

Staroli, . . 6‘60 J 0‘03 

Fibre, . . 2-86 1-51 

The rapid diminution and final disappearance of the starch 
from these cuttings is remarkable, and the less rapid decrease of 
the fibre is in accordance with its more solid structure. It is 
possible that the production of the new plant was a cause of 
this diminution; but it would appear that the medium in 
which the tuber was placed, viz. the soil, was not without influ- 
ence in this case. This at least seems to follow from a comparar 
tive experiment that I made with a white variety of potatoes 
from Mid-Lothian, which I allowed to sprout in a wooden box, 
moistening them daily with distilled water. On analysis, I ob- 
tained the following results: — 

7th Fehnuury. 7th ISaj. 7th July. 

Starch, . . . 14*32 16*73 21*00 

Fibre, . . . 4*96 6*69 9.67 

This increase of starch and fibre in tiie progress of vegetation 
is not real, but owing to the decrease in the proportion of water, 
as will be seen, by representing the starch and fibre as they 
would have existed in the dry potato; for as there was of water 
at the 

First Period. Second Period. Third Period. 

76-72 70 84 67-91 

■\Ve obtain in the dr, state of — ■ 

Starch, . . . 61-61 67-37 49-90 

Fibre, . . . 21-30 19-61 22-94 

The decrease, therefore, of the starch is partly caused by the 
sprouting of the tubers, (which the latter had done abundantly,) 
but is materially accelerated when their vegetative powers are 
brought into action within the soil, being then probably assisted 
by the moisture, and especially by the decaying organic matter 
which is always present in the sod. The latter communicates its 
own state of decomposition to any organised body that is planted 
in it; — only with this difference, that there the decomposition of 
the organic matter takes a different direction from what it did in 
the sod itself, being now subjected to the peculiar endosmotical ac- 
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tion— if I may so call it— of the cellular membranes, and thus 
giving rise to different products. 

In the inverse process, that is, of increase in the quantity of 
starch, we must look for a different cause. In the first case, a 
new plant was produced at the expense partly of the starch and 
fibre of the old set; but when this new plant is sufficiently ad- 
vanced in growth to produce new tubeis, the latter owe their 
increase in starch to the dextrin, which is continually produced 
mainly by the action of the leaves and other green parts. 

(b,) In the Ripe Potato. 

The proportions of starch and fibre in the ripe potato are sub- 
ject to several valuations, as will hereafter appear. I may here 
mention, however, that fbom four perfectly ripe and healthy speci- 
mens, the following results were obtained : — 

1. 2. 3. 4. 

ItodTadetr goimdCqpa SoondBiitb B'Ute Twletr 

from Lanaife. from^rgylMldre. fromUd>LotIiiaiu lh)mSBd>I<otliian. 

Starcb, 14-08 15-14 14-89 14*32 

Fibc^ 468 4-53 4-45 4-96 

These proportions nearly agree with what is generally con- 
sidered as the average one, and, when more or less was found, this 
was often caused by a variation in the degree of moisture, as I will 
show presently. 

(c.) In different parts of the same Potato. 

The results obtained under this head, though small in num- 
ber, are however very interesting, viz. — 



C. Beu 4ST Boinros. 

Bed Potato From AitGrL£> 

SBIBE. 

D. Grey's Bidelys. 


Bose 

end. 

Centre. 

Heel 

end. 

j Bose 
end. 

Centre. 

Heel 

end. 

Rosa 

end. 

Centre. 

Heel 

end. 

Starcl^ 

Fibre, 

1915 

713 

CO 

1-4 

18-70 

3-33 

10*42 

6*67 

13-73 

3.29 

20*93 

4*11 

1 

14*84 

284 

13.87 

2«4 

17 48 
3-40 


These three varieties of potatoes seem to agree with regard to 
the proportion of starch in the centre, where it appeal’s to be 
smallest. In the two firsti the amount of fibre seems greatest in 
the rose end, and in the two last the quantity of starch is greatest 
in the heel end; but all further similarity ceases. In the first, 
the centre contains a little more fibre than the heel end; in the 
second, the opposite relation exists, and in the third, the rose- 
end and ceniie are equal 
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But here, again, the relative proportions of these solid consti- 
tuents have been altered by the different quantities of water, as 
will appear from the following calculations: — 



Belfast Bounds. 

Bed Potato prom Arotle- 

SHIRE. 

GRE\’S XlDNETS. 


Bose 

end. 

Centre. 

Heel 

end. 

Rose 

end. 


Bose { 
end. 

Centre. 

Heel 

end. 

Water. 

70-73 

80-03 

6989 

74-31 

80-66 ^ 72-06 

76-66 

76-30 

71-78 

CaZcicZat- 
ed dry* 
Starch, 
Fibre. 

66-46 

24-36 

71-98 

18-34 

62-11 

11-06 

63-90 

22-00 

1 

! 

71-00 • 74-91 
17-01 14*71 

1 

67-62 

1 12-12 

66-16 

11*90 

61-94 

12-06 


We see therefore, in the one case, that the largest amount of 
starch is present in the centre ; that, in the other, it approaches 
to the heel end, in which it is still the greatest. In the third 
instance, the rose end contains more starch than the heel end, 
whilst formerly the inverse ratio existed; in the centre, the quan- 
tity remains the smallest. 

The proportion of fibre in -the centre is a medium between 
that in the two ends, the difference being, however, exceedingly 
small; whereas formerly that in the heel end was the largest, and 
in the rose end the smmlest. In the two first instances, the heel 
end contains the smallest, and the rose end the largest quantity 
of fibre, the centre being a medium between the two. 

We thus perceive that the cells in the centre being more re- 
plete with moisture than those in both ends, the starch globules 
are scattered over a large surface, which, after contracting by 
the loss of that moisture, alike with the remainder of the potato, 
contains (in the two first instances) an amount of starch w^hich 
may be even greater than that in any of the other parts. 

The peculiar form of the kidneys may have something to do 
with its deviation from the two round varieties here mentioned, 
although the exact nature of this influence of form cannot be 
explained. It would appear from these results, that it must not 
be assumed as a fact, that the heel end should always be richest 
in starch, and therefore best fitted for producing good potatoes 
for food. It may perhaps be, that the real cause of the differ- 
ence between the two extremities is owing to a diversity in 
structure, the rose end being more filled with vessels than the 
heel end; and as, so far as we know, vessels contain nothing 
else than add or water, or both, the cells, on the other hand, 
being the depositories of solid pr^ucts of any kind, we will un- 
derstand how that part, in which the cells prevail, can be the 
driest, wifliout necessarily being the richest in starch. 
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(d.) Jm different varieties ofPotafym. 

Under this head we examined a considerable number of pota- 
toes, with the following results : — 



Sound Potato 
£rom the 
OrIcxLGys. 

17*42 

8*41 


Buffo from 
Forfrrshire. 


WHte Potato 
from 

AxgylediSre. 

18-07 

10-60 

White Potato 
from 

imd-Iiothian* 

12*24 

4-40 

Do. 3 months 
later. 

16-73 

6-69 


South 

Ameancans. 

fift-najlia-na, 

Cups from 
Argyleshire 

Cups from 
Mid-Lothun. 

8*14 

20-92 

16*14 

23*82 

4*83 

6-41 

4*53 

3-46 

Buffo from 

Do. 1 week 

Do. 2 wed£8 

Cups from 

MiA-IiOthiaa. 

later. 

later. 

llid-Lotluan. 

14*89 

10*40 

11-07 

18*94 

4*45 

4*33 

4-68 

1*76 




laud. 

6*53 

18*23 

3*63 

4*48 


As several of these specimens had been kept for some time 
previous to analysis, we shall be better able to judge of their 
several proportions of starch and fibres by again escalating them 
in the d^ state : — 
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Several interesting remarks are to be made upon these re- 
sults, both those represented in the naturally wet, and those 
calculated in the dried potatoes. 

In the first plac^ we perceive from the former table, that the 
proportion of fibre, including glulin and coagulated albumen, is 
very frequently between 4 and 5 per cent ; and from the com- 
parison of the two tables, it is evident that, with one exception 
only, (No. 2,) the numbers above 5 per cent owe their origin to 
a decrease in the proportion of water. 

With regard to this exception, 1 must mention that these 
potatoes were growing on new land, being a portion of a crop of 
which it was thought, previous to lifting, that at least the half 
would remain sound, but which were subsequently found to have 
been nearly all affected. I could perceive no trace of disease in 
this specimen, which was a remarkably fine one. It was kept 
for some time in a closed wooden box, but no symptoms of 
disease manifested themselves. It sprouted very early, which is 
not a sign of a perfectly healthy state; the sprouts were all 
covered with a white fungus, and could very easily be broken off. 
We see from the result, that the proportion of starch does not 
much deviate from the majority of the other results, but that the 
fibre differs from most of the others by more than one-third. 

These tables show, in the second place, that the limits between 
the proportions of starch in potatoes of a healthy condition, are 
in general not very different; for even in the dry state, with 
three exceptions, they vary only from 58 to 67 per cent — ^that ii^ 
in the natural state from 14-2 to 16*4 per cent. 

A third point, to which I would draw attention, is the change 
produced in the potato from Orkney, after sprouting, when com- 
paring it with the generality of the other results. As this potato 
had been in exactly the same conditions as the white variety of 
which I have just treated, (No. 2,) but differed from it by being 
perfectly sound — the shoots being also very firmly attached, and 
not covered with any fungus-like substances — ^it is interesting to 
compare the proportions of fibre and starch in the two sprouted 
specimens. We thus find, that in the specimens from Orkney 
the proportion of fibre has scarcely increased, whilst that of the 
starch seems to have been considerably diminished. We will 
remember that in the other specimens the proportions of starch 
had not been much altered, but that of fibre increased. We 
would, therefore, naturally be inclined to ask — ^Have the weak 
and moulded shoots in the latter specimen been chiefly produced 
from the saccharine and nitrogenous substances; and has the 
proportion of fibre, by a retrograde process, been increased? 
Whilst in the Orkney specimens part of the starch has been appro- 
priated to the production of new shoots, (as was the case in the 
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white variety from Md-Lothiaii, of which I treated before, p. 
649,) and was the fibre left unafiected? Further — Might the 
stronger and more healthy appearance of the shoots from the 
latter specimen be explained on these grounds, and the increase 
of fibre in the former be connected with the nature of the dis- 
ease, which is known to be seated chiefly in the cellular tissue ? 

1 merely put these questions here, as they seem naturally to 
follow from these results, hut must delay to answer them until 
further investigations will have thrown more light upon the 
subject 

It is remarkable, in the fourth place, that the two specimens 
of buffs, which were grown in two different counties, agree so 
nearly in their proportions of starch. In the one, examined at 
successive periods of growth, the starch had reached the maxi- 
mum here given on the 16th of August of this year, which 
was too early to consider it as full grown, and yet the leaves 
withered the subsequent week, and the symptoms of dis- 
ease extended rapidly. The proportion of fibre, on the con- 
trary, was then actually less than in the two following weeks ; 
and we perceive, in that respect, something analogous with what 
took place in the white variety above referred to. The decrease 
of starch in this variety of buffs, which remained in the soil, may 
be accounted for on similar principles as those on which I tried 
to explain the same phenomenon in the old sets of the same 
plant At all events, here the true proportion of starch are not 
much affected by the different quantities of water in the two last 
week^ for the ratio, although modified, becomes more regularly 
a diminishing one. 

^ The enormous quantities of starch in the cups and ash-leaved 
kidneys are deserving of attention; and when yre compare these 
with the low figure in the South Americans, we seem to have 
met here two characteristic instances of potato — one eminently 
fit for food, and one equally fit for seed. The fibre in the two 
former is also very small in quantity, and this may have partly 
arisen from the large production of starch. 

(e,) In Diseased Potatoes. 

T\’^e might expect that differences will exist here, according to 
the stage to which the disease has advanced. It appears to me 
that no positive conclusion can be drawn as to the relation be- 
tween the condition of the ripe potato, and the proportion of 
starch and fibre which it contains. I therefore give the follow- 
ing results merely as instances, showing how much the propor- 
tion rf these constituents may be affected by the degree to which 
the disease has advanced 
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1. 

2. 

a . 

4. 

6 . 

6 . 

7. 


Red Potato 
from 
Ayrshire, 
diseased. 

Do. more 
advanced. 

White Po- 
tato from 
Mid. 
Lothian, 
diseased 
part. , 1 

Diseased 

Cupsfirom 

Argyle- 

shire. 

Do. from 
Mid. 

1 Lothian. 

Diseased 
Buff from 
Mid- 
Lothian. 

Do.avFeek 

later. 

Starch... 

Fibre.... 

11-01 

2-60 

6-08 

5-49 

14-69 1 
4-36 

18*42 

6-66 

14-27 

2-93 

10*40 

4*33 

11-07 

4-68 


Taking into account the different proportions of water in these 
sever^ varieties, and calculating the per centage of starch and 
fibre in the dry state, we obtain the following results : — 



1. 

2. 

3. 

4. 

6. 

6. 

Starchy 

67*28 

28*33 

6i*ro 

62*23 

64*72 

54*56 

Fibre, 

13*53 

26*00 

15*44 

19*12 

13*29 

22*72 


We here perceive, again, how much the true relation of these 
solid constituents is influenced by the variations in the propor- 
tions of water. If we, therefore, now direct our attention to the 
latter table, we shall observe — 

^ 1st, That the part of a potato which is in an advanced stage of 
disease, loses starch, and sometimes gains fibres as follows Irom 
Nos. 2, 4, 6, and 7. 

2d, T^t, however, the fibre may also diminish, as is shown 
by Nos. 1, ^ and 5 ; in which cases the decrease of the fibre 
would seem to lead to the belief, that the increase of this con- 
stituent in a more advanced stage is partly attributable to the 
transformation of the starch ; for in No. 2 we find, that the in^ 
crease of fibre makes up to some extent for the loss of starch, 
when compared to No. 1. 

(f.) General average proporUon of Starch and Fibre. 

This may he rejpresented by the following numbers, as derived 
from the results given above : — 

In the natural state. In the state. 


Stardt lS-72 ... ei'20 

Pibre .............. 3-26 ... 13-31 


The fibre includes the glutin, Coagulated albumen, and a por- 
tion of the fatty matter. 1 do not think it necessary to state the 
mean proportion of the same constituents in diseased potatoes, 
for the reasons ^ven above. 
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Section 3. — Proporti(ms of Dextrin and Impure* Saccharine 

Matter. 

(a.) In the Young Potato. 



1. 

2. 

3. 

4. 

5 


Sonth 

Ash-leaved 

Early 

Bnf&froio 

ftlid- 

Do. S weeks 


AmoicflQ. 

Kidneys. 

Potatoes. 

Lothian. 

later. 

Dextrin 

0-30 

018 

D.0-2r 

0*85 

^ 2*88 

Saccharine matter 

5*12 

4-51 

2*26 

397 

The same erdmdated dry — 






Dextrin 

1-40 

084 

1-64 

4-96 

|l600 

I Saccharine matter 

2393 

2111 

12-92 

23-19 


If look at the second series of numbers, we see a striking 
similarity in the proportions of saccharine matter in JSTos- 1 
and 4. It is further remarkable how large is the proportion of 
dextrin in STo. 4, which afterwards became diseased whilst the 
plant was still growing. The decrease of dextrin and saccharine 
matter in the course of two weeks is striking. The quantity 
present at that date, approaches to that in TSo. 8. 

(b.) In Ripe Potatoes. 



1. 

2. 

3. 

4. 

5. 


Bed Potato 
from Lanark. 

White Potato 
from md< 
Lothian. 

Bnf&from 

Iflld-Loihian. 

Cups from 
hUiULotmaa. 

Cups from 
Argyleshirc. 

Dextrin, . . 

on 

0 33 

0-31 

0*94 

1 2-68 

Sacch. matter. 

3*11 

2-63 

3*15 

2-32 

Catculateddry — 
Dextrin, • . 

2-98 

1*42 

1*23 

2-97 

1 1023 

1 Sacch. matter. 

13-00 

11*30 

12*52 

7-30 


In the bujflfe, the same as Nos. 4 and 6 in the former tables 
only one week older than No. 5, we see the saccharine matter, 
within three weeks, reduced to one-half, and the dextrin to one- 
fourth. A similar amount of saccharine matter appears to exist 
in the other varieties. 


* What is called here impure sacehanm contains, among other snh- 

stance^ some organic acids, which I in some cases found to be citric acid. 
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(c,) In differeifit parts of the same Potato. 



C. Belfasp Bounds. 

C. Bed Potato Fsoax 
Aagtlesbxbe. 

n. Gres’s Eidsets. 


Bose 

end. 

Centre. 

Heel 

end. 

Bose 

end. 

Centre. 

Heel 

end. 

Bose 

end. 

Centre. 

Heel 

end. 

Dezfzin, • • 
Sftcch. matter. 

0*18 

1-70 

007 

1-70 

0-48 

3-27 

|2-30 

1*10 

1-86 1 

0-11 

2-70 

0‘14 

1*78 

|.2-76 

Cdleidated 










dry^ 

Dextrin, . . 
Sacch. matter. 

0*62 

6*80 

0-35 

8*50 

1-60 

10-86 

|8-96 

6-70 

i 

6-66 1 

0-47 

11-62 

0-57 

7-21 

^9-78 


We here observe a still greater diminution of both dextrin and 
saccharine matter than was perceptible in the former table^ with 
the exception of the rose end in the last variety; but further, 
there seems to be no regular diffusion throughout the three 
chief parts of the potato. 

(d.) In different varieties of Potatoes. 









1. 

2. 

a 

4. 

5. 


Bed Potato 
£com Lanark. 

WMte Potato 
from Mid- 
lothian. 

no. 3 months 
later. 

no. 5 
later. 

White Potato 
fromDnm- 
hartondiire. 

Dextrin, • . 
Sacch. matter. 

0-71 

3-11 

0*38 

2*32 

1 4-n 

1-09 

7-37 

0-14 

3-14 


6 . 

1 r. 

8. 

9. 

10. 


Small Ameri- 
cans. 

From Orkney. 

Cups from 
Argyleshire, 

1 Cnpsfrom 
Mid-Lothian, 

Canadians. 

Dextrin, . . 
Sacch. matter. 

0*13 

3-24 


J 2-68 , 

' 0.94 

2-32 

1 

0*95 

2‘CO 


11. 

12. 

13. 


15. 


Bn&from 

Far&rshixe. 

Bni&from 

Mid.Loihian. 

no. 1 week 
later. 


A^-leaTcd 

Kidney. 

Dextrin, . . 
Sacch. matter. 

1*44 

3*44 

0-31 

3*15 

0*53 

2*32 

0-42 

2-26 

trace. 

1-96 
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{d, ) In different varieties of Potatoes — Caladated dry. 



1. 

2. 

3. 

4. 

6. 


fied Potato 
from. nark. 
La 

Tfhite Potato 
from Mid^ 
Xiothlan. 

Do. 3 months 
later. 

Do. 5 months 
later. 

White Potato 
from Dum- 
bartonshire. 

Dextrin, . . 
Sacch. matter, 

2-78 

13-00 

1-90 

11-60 

14-10 

2-60 

17-60 

0-42 

9-64 


6. 

7. 

8. 

9. 

10. 


Small AmerL 
cans. 

From Orkney. 

Caps from 
Argyleshire. 

Gups from 
Mid-Lothian. 

Ganadlans. 

Dextrin, • • 
Sacch. matter. 

0*47 

9-81 

2-61 

14-36 

10-26 

2*97 

7*30 

2-81 

7-90 


11. 

12. 

13. 

14. 

15. 


Bnffisfrom 

For&rdure. 

Bnffr from 
liflid-Lotliian. 

Do 1 T^eek 
later 

Do. Sneeks 
later. 

Ash-leaved 

Kidney 

Dextrin, . . 
Sacch. matter, 

4*11 

9*81 

123 

12*52 

2-78 

12-17 

1*98 

10*70 

trace. 

10*03 


16. 

17. 

18. 

19. 



Perth Beds. | 

i 

Gaps. 

Kidneys from 
Norihumber- 
' land. 

Seedlings. 

i 

Dextrin, . . 
Sacch. matter. 

2*30 , 

14*27 ] 

1 

0*60 

10*63 

j- 11-08 

J- 1-90 



I. confess that I cannot find much regularily in these propor- 
tions, even when making allowance for the inequality caused by 
the vanous proportions of water. There can be little doubt that 
the differences, which are here perceptible, are caused by tbe 
peculiar nature of each variety — by the differences in their re- 
spective quantities and extent of cells and vessels, &c. The 
only purpose therefore, for which this table can be intended, is 
to show, that in these, as in the former ingredients, there are 
differences in jhe several varieties, which may contribute to their 
different liability to disease. 


(e.) In Diseased Potatoes. 

I have already quoted one or two instances of tiiis kind, and 
will now collect them all into one table: — 
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1. 

2. 

a 

4. 

5. 

6. 

7. 


Bed PoLu 

Do , more 
adrenced 

White Po- Cups from 

Caps from Bafis from 

Do., one 
ireekJater. 

Per cent of 

to from 
Ajrsliire. 

to from E. 
Lotliiau. 

Mid. 

Iiothian. 

Apgjle- 

shire. 

Mid- 

Lothian. 

Ilextria, 

1 85 

1*01 

6*85 

2*12 

4*57 

078 

3-01 

J 4 -33 

0*63 

2*32 

0*42 

Saccharine matter, ... 

2 67 

2*26 

CaTeulcded Dry— 
nextrin, ............... 

9-62 

1390 

4-78 

32*45 

1 

r-sr ' 

1648 1 

3*54 

13*65 

1 14-63 

2*78 

1217 

1-98 

10*70 

.Saccharine matter,... 


The three first specimens all contain a remarkably large pro- 
portion of dextrin and saccharine matter ; in Nos. 1 and 3, that 
of dextrin, and in No. 2, that of saccharine matter is really enor- 
mous, and more than I ever found in any other kind. As, 
however, these three specimens were of last yearis crop, and the 
four latter of this year, it is possible that either the disease 
with which the former were affected was of a different character, 
or that the specimens, when analysed, were in a different stage 
of disease. At all events, it is remarkable to what extent the 
proportion of each constituent of the potato is altered by the 
disease. Still more striking instances of this variety will present 
themselves when treating of the protein compounds. 

Oy General Average Proportion. 

In the Katnral State. In the Dry State. 

Deztirin, 4 4 *. 0*55 2'^ 

Saccharine matter, . . 3 30 13.47 

Section 4 — Proportion of the Protein Compounds. 

These most important and remarkable substances deserve to 
be considered with peculiar attention. We have thought it neces- 
sary to bestow upon them a great deal of care, for reasons whidi 
will appear in the sequel. 

(a.) Proportion of Albumen, 

Before proceeding to state this in figures, I may be permitted 
to mention, in general terms, that the quality or peculiar nature 
of this protein compound seems to be either not always constant, 
or that it is continually changed during the growth of the plant 
If this be the case, then it is not unlikely that the liability of 
the albumen to undergo changes is in some way connected with 
the predisposition of the potato to become diseased. 

1 have at least some reasons to believe, as I will presently 
state m detail, that in some potatoes which I analysed, either 
part or the whole of the albumen had at the same time the pro* 
perty of being precipitated by acetic and other acids: — 

TRANS. — MARCH 1847. 2 N 
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Per cent of 

1. 

Red Potato 
from 
Jjanork. 

2. 1 
White Do s 
from Ar- 
g^leshire 

3. 

White Do 
fromRast- 
Lothim. 

4. 

Do., sound 
part of a 
dis potato 

5. 

Do., 

3 months 
later. 

6. 

Do, 

5 months 
later. 

7. 

Small 

American. 

Albumen, 

Do., cal. dry,.. 

076 

313 

0 68 
3-11 

016 

0-80 

0*20 

0*86 

1*00 

3^3 

trace. 

trace. 

**' 


s. 

CapB&om 

Argyle- 

^e. 

9. 

Caps from 
Mid. 
Lothian. 

10. 

Soath 

11. 

Ash-leared 

12. 

Do. Do. 

13. 

14. 

Sound Po- 

tAtn from 


Americans 

Eidnejs. 


Orkney. 

Albumen, 

Do , cal. dry,.. 

trace. 

0.12 

0 39 

113 

5 29 

1-06 

4*96 

D.0-10 

1 0*49 

0-98 

2*90 

... 


15. 

1 16. 

17. 

j 18. 

19. 

20. 

21. 


Bul&,For- 

firslure. 

Hill 

Lothun. 

Early 

Potatoes. 

I Kidneys, 

1 Northum- 
1 hcrLmd. 

Perth 

Reds. 

Cups. 

Seedlings. 

i Albumen, 

j Do., cal. dry. 

0-56 
.| 1-60 

1-11 

4*41 

D.002 

0-10 

D.0‘11 
j 0-41 

,D.0*12 

0*47 

1-65 

6-73 

D.0'66 

3'22 


It is a natural consequence of the method in which I deter-^ 
mined the albumen, that the quantities found are actually a little 
above the trae ones. During the boiling of the liquid, it is al- 
ways more or less exposed to the action of the air, and a solution 
which is so easily changeable, both in colour and composition, 
as that of the organic part of potatoes, cannot be thus exposed 
r^ithout part of its constituents being converted into apotheme, 
through the oxidizing influence of the air. This apotheme, being 
insoluble, is then mixed up with the albumen, and contributes 
to its dark colour. 

In No. 6, 1 obtained from one-half of the liquid 6*16 grains ot 
albumen by boiling, and from the other half— to which I had 
previously added acetic acid, to throw down the so called casein, 
of vihich, however, there proved to be none present — I obtained 
only 6*18 grains of albumen, by adding carbonate of ammonia in 
small excess. Hence I conclude, that about one grain was in a 
peculiar condition, having neither all the properties of the albu- 
men nor of the casein. On evaporating the remaining liquid, for 
the purpose of precipitating the dextrin from a concentrated solu- 
tion, I obtained about 2*75 grains more of some protein compound, 
including the one grain that bad remained in solution. The whole 
of this, therefore, had probably been changed by exposure to the 
air at a high temperature, so as to become capable of being pre- 
cipitated, or rather coagulated, by the action of heat. 

No. 6.^ This specimen was very much shrivelled, quite soft 
and flexible, and soapy to the touch. It had a hard, bluish 
spot inside. A piece of it being left for some hours under a glass 
cover, had obtained a coating of a soot-black appearance, to the 
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depth of 2 to 3^ lines. In this specimen, nearly the \yhole of the 
albumen had disappeared. 

In No. 10, a similar instance occurred as in No. S. From one- 
half I obtained 1*79 grains of albumen by coagulation, and, 
further, 0*21 of casein by acetic acid; from the other half, 
which was not heated at all, I obtained, by means of this acid, a 
quantity of casein, very nearly corresponding to the amount of 
the albumen and casein in the other half — thus apparently show- 
ing, that the mere heating of the liquid had the effect of con- 
veiting the casein into substances having the property of coagu- 
lation, like albumen. 

In No. 15, 1 obtained from the one-half 0*56 per cent of albu- 
men by boiling, and subsequently 0*73 of casein by acetic add; 
frona the other unboiled half I precipitated by this acid 1*29 of 
casein, (0.56 +0*73 =1*29.) The albumen, therefore, seems to 
have been produced during the operation. 

In No. 11 and 16, I obtained from the one-half only a very 
little less albumen by boiling, than there was of casein in the 
other half From the boiled part, I could predpitate no casein 
at all. 

^ It is possible, that circumstances similar to those just men- 
tioned as occurring in the course of my analysis, may have caused 
variations in the relative proportions of tjie protein compounds in 
different varieties of potatoes, although we are certainly not war- 
ranted to infer from this, that it was in -connexion with the ap- 
pearance and nature of the disease. 

(J.) Proportion of Casein^ ( so called, J 



1. 

Hed Pota- 

to from 
Laotirk. 



4. 

Do., sound 

part of a 

dis. Potato. 

5. 

Do., three 

months 

later. 

6. 

D. 

months 

later. 

7. 

Small 

Ameri- 

cans. 

Percwit, . . 
Do. calc, dry, 

0*43 

1-S9 

0*33 

1-51 

007 

0.35 

0.76 

3-26 

0.93 

3.25 

304 

T-22 

1*40 

5-10 


S. 

Cops from 

a. 

Gups from 
Mid- 
Lothiau. 

10. 

South 

Ameri- 

cans, 

u. 

Abh- 

leaved 

Xidneys. 

12. 

Do. do. 

13. 

rSAtia^fiina. 

14. 

Sound Po- 
tato from 



Oekuey. 

Percent, . . 
Do. calc, dry. 

0-80 

318 

1-49 

4-70 

1*27 

5.93 

1-33 

6-23 

D.1-13 

5*26 

2-65 

7*84 

1*90 

5*44 

I 

15. 

Buffs from 
For&r- 
abire. 

16. 

Buffs from 
Mid. 1 
Lothian, i 

17. 

1 Early 
Potatoes. 

1& 

D. Kidneys 
/romNor- 
thmnbd. 

19. 

D. Perth 
reds. 

20. 

Cups. 

21. 

D. Seed, 
lings. 

Percent, . • 
Do. calc, dry, 

l*0o 

2*96 

1*23 

4*90 

0*71 

3*84 

1*53 

6-67 

1*34 

5*13 

0-02 

0*09 

0*81 

395 
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On comparing these results \\ith the proportions of albumen, 
as presented in the former table, we perceive, that in the greater 
number of instances the quantities iu the latter surpass those in 
the former table. I must, however, remark, that the coagulum, 
which I always obtained during the evaporation of the re- 
maining liquid, after having removed the albumen by boiling, 
and the casein by acetic acid, was considered casein. It was 
not albumen originally, else it would have appeared by boiling 
in an almost closed flask ; and as it contained nitrogen, I con- 
sidered it as a protein compound, which could scarcely have been 
any thing else than one analogous to ^sein, although it is cer- 
tainly true, that then it ought to have appeared on the addition 
of acetic acid to the cold liquid, before evaporating. Probably it 
was mixed with a good deal of so-called extractive matter. Be 
this as it may, I wul give the proportions of the part, that neither 
appeared by boiling nor by means of acetic acid. They are as 
follows:— 


5 . 6 . 7 . 8 . 10 . 11 . 13 . 14 . 15 . 

043 1*31 015 0 18 1 09 1 33 1 42 0 71 032 

1-47 311 055 0 71 510 6 23 4 20 2 03 0 01 

In Nos. 10, 11, and 13, the quantities are considerable, and I 
have no doubt that these contained a portion of non-nitrogenous 
extracti\e matter; for the quantity of protein compounds, as de- 
termined by ultimate analysis, proved to be much less than will 
be obtained by adding up the albumen and casein. 

Of the quantity gi\en under No. 14, 0*52 was decidedly casein, 
which, being boiled, had lost the property of being precipitated by 
acetic acid. In this instance, the casein in the unboiled half ap- 
peared suddenly in large flocks on the addition of acetic acid, and 
fell to the bottom very quickly; but in the boiled half, although 
appearing quickly, it was exceedingly slow in falling. When it 
had fallen at last, part was lying on the bottom of the vessel, 
more gelatinous than flocky; above this was a layer of clear 
liquid, and above this again a thick homogeneous film, convex on 
the upper surface. 

It is further remarkable, how in Nos. 3, 4, 5, and 6, all be- 
lonpng to the same kind of potato from one field, not only the 
whole quantity of soluble protein compounds had been altered, 
but, at the same time, the i elation between the quantities of 
albumen and casein. In Nos. 3 and 4, we see no difference in 
the proportion of albumen ; but that of casein in No. 4, is nearly 
^n toes as great as that in No. 3. Further, on looking at 
iNos» 0 and o, we perceive that the albumen has been quadrupled 
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in No. Sj and that in No. 6 it has nearly entirely disappeared ; 
and, as regards the casein, this is the same in Nos. 4 and 5, but 
in No. 6 it is more than doubled. 

(c.) Proportions in Diseased Potatoes* 



1. 

2. 

3. 


White Po- 
tato from 
Ayrshire. 

Do , more 
diseased. 

White Po- 
tato from 
£ast-Lo. 

till AH - 

Albamett, 

0-57 

o-sr 

2 26 

Casein, 

CoLtculated 

0-38 j 

0-53 

0-23 

i 

dry-^ 

Albumen, 

1 

297 

1 

4-12 1 

1 

* 8 00 

Casein, 

1-97 

2 Cl 

081 


4. 

5. 

6. 

1 

Cups from Cupsfrom Buff’s from 
Argjle- Ilid-Lo- i Mid-Lo- 

shire. tliiAnr j thian. 

Do.lTveek! 

later. 

008 

0-78 

0- 34 

1- 49 

060 

1-22 

0-92 
0*90 1 

0*27 

2*63 

l-5i 

6*80 

315 

6-41 

4*35 

4-26 


The greater amount of soluble protein compounds in No. 2, 
compared with No. 1, is striking, especially when viewing it in 
connexion with the property of potatoes that either are diseased, 
or pre-disposed to become so, of rapidly emitting shoots. "We 
should remember at the same time, that the solubility of these 
compounds is a requisite for this vegetation, as explained before- 

Tbe quantity of soluble protein compounds is still greater ip 
No. 3. 

In No. 4, however, it is a little smaller than in the sound cups 
that formed part of the same crop; but we here find a little 
albumen, which was almost wholly wanting in the other. The 
disease in these cups was only just beginning to appear. Con- 
trary to what I usually observed, the casein fell down much 
quicker from the half that had been previously boiled, than from 
the other half. 

In No. 6, when compared with No. 9, of the tw'O former tables, 
we perceive that the proportion of albumen has become triple, 
whilst that of casein remained apparently constant. But when 
w'e look at the results, as calculated in the dry states we find 
that there actually was a fourfold quantity of albumen, and 
about the half more of casein in the diseased specimen, the whole 
difference amounting to 8*20 per cent. 

Between Nos. 6 and 7 we find this difference, tffat the latter 
contains about 1 per cent of soluble protein compounds less than 
the former, but fully 1 per cent of albumen more. It would 
appear, therefore, that there was here a tendency to form soluble 
albumen, analogous to what we saw in Nos. 1 and 2, and also ia 
No. 3, when compared to Nos. 3 and 4, of the two forme^ tfibles | 
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for there we find a tenfold increase of albumen, and between 
No* 4 in the former, and No. 3 in this table, we perceive a great 
decrease of casein. 

(d.) Tot'd Protein Compounds^ ascertained hy Itirning, 

1st, in the tuber. 

These experiments wer^ undertaken with the view of deter- 
mining, as accurately as necessary, the proportion of nitrogen, 
since in this manner, from the known composition of protein, the 
latter could be correctly calculated. 

The process which I have adopted, is the well-known method 
named after MM. Will and Varrentrapp. It is less accurate 
than to determine the nitrogen by measure; but is correct 
enough for my present purpose, and preferable on account of its 
comparative quickness and facility, no immaterial point, when a 
considerable number of determinations are required, 

1®. In the Tuher^ 


(a.) i^imd. 


1 

1. 

1 2. 

3, 

4 


Red Buft*. 
fiom \Iid 
Lotbiau 

Wlutc Potato 
iiom E'lat- 
LutluuD 

Bufl^ fiom 
roitar&liuc 

Ash leaved 
Eidnojb. 

Nitrogen^ per 

Do. calc^ated dry,... 

0 556 

2 21 

0 33 

1‘13 

0 40 

111 

0 26 

1-23 

Equal to Protein com- 

poundb, per cent,. ' 

Calculated diy, ^ 

3 50 

13 89 

2 07 
7.10 

2 50 
7-11 

1-(H 

7-70 

1 1 

5 

6. 

7. 

8. 

1 

Wlute Potato 
honiDumhu 
tou4ure 

Cups fiom 

Canadians 

Small Amen- 
cans. 

Nitrogen, per cen^ 

0 508 

0 33 

0 50 

0 35 

Bo. calculated dry, 

Equal to Protein com- 

131 

1-33 

1-27 

1-27 

'^pounds, per cent, 

319 

2-10 

319 

2 19 

Calculated dry, | 

OSS 

8-31 

916 1 

8 00 


On examining these aesults, vc may make the following ic- 
marks — • 

The variations in the amount of protein compounds in dif- 
ferent varieties of sound potatoes, although very apparent, are 
less than that existing between the proportions of starch. The 
buflfe from Mid-Lothian do not properly belong to this place, as 
they became diseased a few days afterwards. They may serve 
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here as an illustration} and be compared with the proportions in the 
other varieties. 

fij Diseased, 


1 

1. 


3. 

1 

Red Bnffb 
from llid- 
LoUiun 

1 

Do , 1 week 

I later 

Cups from 
Argjleshire 

Nitrogm, per cent....... . 

0556 

0 36 

' 0 65 

Bo. Calculated dry,... . 
Bqual to protein com- 

2 21 

0*89 

1 

221 

pounds, 

350 

i 2*26 

411 

Bo. calculated dry, 

1389 

11*87 

13*S8 


This table shows a remarkable increase of protein compounds 
compared with those in sound potatoes. The differences between 
jSTos. 1 and 2 vclsn iwssihly be accounted for by the difference 
which we may always expect to exist, to some extent^ between 
various plants in the same field; but the close correspondence be- 
tween Nos. 1 and 3, which were different varieties from \ery 
different localities} is remarkable. 

(c,) In different parts. 


Nitrogen per I 
cent, 

Do , ^cu- 
lateddi}, 

Equal to 
Frotcincom 
pounds, 

Do , calcu- 
lated dry, 


'Vniico Fotito nrom BicBb fromMid-IiOthUD 
Sabt-Lothun 15th Avg. 

12 3 


l>o.,S2aAvs, 


CnpB fIroiiL Arsyledure. 


Diseased 


Centre 

Ivring 

'Bin- Rose • 
dermu cud 1 Centre 

lied Bose 
end end. Centre 

Heel Bose 
end end 

Heel Bese 
end. end. 

Heel 

end. 

0 60 

0 bj 

0 4? 0 339 

0 32 

0 567 0 2 5 0 29 

025 046 

0 44 1 0 47 

0478 

157 

191 

1 >2 S 235 

214 

2 25 1 43 1 bS6 

1377 

184 


167 

145 

37S 

3 9S 

1 

2 b > 1 2 416 

2 01 

3 •>»» 1 4S 1 SI 

16b 

291 

2 75 

2 96 

301 

090 

12 01 

11 13 1 14 00 

n 50 

11 14 9 30 11 S6 

866 [ 1160 

;J0S3 1060 

914 


We here perceive more or less sensible variations between the 
two extremities of the tuber, whilst that of the centre is still 
greater. On the 15th August, the centre^ contained less than 
the tw’o ends. Then, or soon after, the disease appeared, and 
had become very visible on the 22d, at which date we perceive 
that the protein compounds in the centre decreased, but so much 
less than m the two ends, that it now contains more than either 
of them. 

In Nos. 1, 2, and 3, we perceive the centre to contain least, 
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and only a small difference between the epidermis or skin, and 
the vascular ring immediately underneath. 

"Whateyer conclusion may be drawn from these results, it ap- 
pears certain that the proportion of protein compounds varies in 
different parts of the potato, and it can scarcely fail to appear 
probable, tibat this is connected with the physiological nature 
and functions of these several parts, and the organisation of the 
whole tuber. If it be found, as I shall endeavour to establish 
by further investigations, that the rose end contains a greater 
quantity of protein compounds than the opposite extremity of 
the tuber — ^which seems to be generally richer in starch — ^then 
we should be almost induced to connect this with the more rapid 
and abundant sprouting of the eye or rose end, than that of the 
other extremity. 


In different periods. 



Red Bufts mov IUio-IiOthia’v. 


Old Sets. 

New Tubers. 


1. 

2. 

3. 

4. 

5. 

6. 

Nitrogen, per cent. 
Da, calcuUted dry. 

May 30. 
0166 
1.35 

June 13. 
0*038 
1*16 

Auff. 8, 
0 26 
1*46 

Auff. 15. 
0*566 
2*21 

Aug 22 

0*36 

1*89 

Aug. 29 

0*336 

1*59 

Protdn, per cent. 
Do., calcdatcd dry. 

0*987 

8.51 

1 

0-239 

7*30 

1-65 

9*21 

3-50 

18-89 

2-26 

11-87 

212 

10*02 


I confess I was a little surprised to find, on repeated analysis, 
the quantity of protein compounds so little diminished in the 
old sets as they had, especially at the last-named date, produced 
remarkably taU plants. It would appear from the complete or- 
ganic analysis, whidi I shall give in the fallowing section, that 
fte greater jjart of this quantity was in an insoluble state ; and, 
in fact, had it been otherwise, then the sets could not very well 
have been lying in the roil for any length of time, without these 
compounds being washed out by the moisture. On the 8th of 
August the potato was still unripe, and yet the proportion of 
protein compounds reached the usual amount; on the 15tb, 
when it could scarcely be yet called ripe, the figure 9*2 increased 
to 13*9 ; between this and the 22d, the disease set in, and became 
- distinctly visible, and still more so on the 29th; and we perceive, 
at the same time, a constant diminution of protein compounds * 
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2®. In ^ Fibre* 



1. 

2. 

3. 

4. 

5. 

0. 

7. 

8. 

9. 

10. 

11. 

12. 


gj* . 


§4 . 

1 

i 

4 

•a . 

& 

i 


•5 

li 


IP 

•< 

1 

i 

iij 

IIS 

y 

ft 

p 

II 

1 

A 

£ • 

|i 

s 

a • 
^1 

r 

9 

1 

l|| 

ir 

CWc. dry— 
Nitrogen, 

0*83 

0*93 

0-50 

057 

0*52 

0 57 

0 73 

0*52 

1 

1*01 

1 

0*58 

0 52 

0*55 

Proteincom- 





1 







pound. 

5*23 

5 87 

3 08 

300 

1 3 21 

3 55 

4*62 

3*18 

6*31 

3 64 

3*21 

3*43 


The average proportion of nitrogen in the fibre of sound potatoes, 
representing the glutin and coagulated albumen, appears to range 
between 0*5 and 0*7 per cent in the dry fibre, equal to 4 and 6 per 
cent of insoluble protein compounds ; that is, about 1 per cent of 
the dried potatoe^ or 0-2 to 0'25 per cent in potatoes in their natu- 
ral state. The higher figures, in Nos. 1 and 2, were obtained from 
potatoes that became naturally diseased the next week, and must, 
therefore, have been in an unhealthy condition. Those under 
No. 9 were of a small size, and very deficient in starch, as we 
have already remarked. 


3®. In the Shoots* 

I have only been abl^ as yet, to determine the nitrogen in 
shoots from one kind of potato in different periods ; viz. those of 
the white variety from East-Lothian, which I had made to sprout 
in a box. 



1. 

2. 

3. 

4. 

5. 

6. 






July 7, 

July 7. 


April 26. 

May 7. 

June 8. 

June 20. 

from Heel 

from Rose 




end. 

end. 

Nitrogen per 




0*457 



cent. 

Do., calculated 

0-436 


0*28 


080 

( 


*y. 

Equal to protein 

2-96 

3*14 

3*51 

3*25 

3*09 

3-25 I 

compound per 
cent. 

2*76 


3*98 

2*87 


1 

Do., calculated 






I 

\ 

dry. 

18*67 

19*72 

1 

22*09 

20*41 

19*41- 

20-44 ! 

1 


The increase in the protein compounds is here not regular, 
which may partly be attributable to the shoots having been takep 
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from various specimensj although of the same variety. But the 
large quantity of these compounds in potato shoote, compared 
with that in the tubers themselves,* appears to be one cause 
why the vital powers of the latter are so much weakened by 
sprouting. Then they emit shoots, which contain a greater 
amount of those important ingredients than they themselves, 
and wMch cannot have derived them from any other source than 
from the tuber*. 

(e.) Decomposition of Protein Compounds in the DisecLsed Potato, 

When a diseased potato is cut through, and a piece of red lit- 
mus paper placed between the two halves, which are immediately 
put together again, the blue colour of the paper will gradually 
reappear. When the same is done with a sound potato, taking 
blue litmus paper, the latter will gradually become slightly red. 
A diseased potato, therefore, has an alkaline, a sound potato has 
an acid, reaction. 

Whence arise these alkaline and acid reactions? The latter 
may find an explanation in the nature of the organic salts, of 
which I, in a few instances, found the acid to be citric acid — 
whilst others have stated that they had discovered malic, and even 
tartaric acid. These acids are inclined to form acid salts ; and if, 
therefore, all the other ingredients neutralize each other, an acid 
reaction must take place to a greater or less extent. 

If we consider, on the other hand, how easily the protein bodies 
are decomposed; that the somewhat protracted action of potash or 
soda is sufficient to make them disengage ammonia ; that hydro- 
chloric acid converts them into humate of ammonia; and that the 
mere exposure of a not very weak solution to the atmosphere, is 
sufficient after some time to decompose them, and to change them 
gradually into ammoniacal salts; then it seems to follow as a natur 
ral consequence, that when the liquid within the cells of the tuber 
is more than usually charged vdth these protein compounds in a 
soluble state, in contact with alkaline salts, a similar decomposition 
will take place as we can so readily produce by artificial treatment. 
It would be out of place here to illustrate these decompositions 
by means of formulas, as it would be imprudent to engage in any 
further theoretical deductions. I would mciely state the fact 
here in connexion with the results presented in the last table. 


* This fact cease to appear strange, if -we bear in mind that the shoots 
derive both their nitrogenous and non-nitrogenous constituents from the tuber 
and that, *when they take a smaUer proportion of the latter, the former must 
predominate in them. 
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Section 6*— General Composition of the Organic Part of the ' 

Potato^ 

I shall first give a number of complete organic analyses, and 
after that the calculated average of every one of the constituents* 
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were not yet full grown, we may reprerent the general average 
composition of the organic part of cultivated potatoes by the fol- 
lowing numbers : — 


lothonAtural state. 

Water, • . • • 75 52 

Starch, . • • • 15 72 

Dextrin, . . . . 0 55 

Sacdiannc matter, (impure,) 3 30 

Al^ nTn ^Tn, 

Casein, 

Glatin, 

Fattj matter, . • « 0 24 

Fibre, with coagulated albumen, 3 26 



In tiio dry state. 


64,20 
2 25 
13.47 

5.77 

100 

1331 


Mean of results obtained by Einhoff, Lampadius, and Henry : — 


Water, * 

Starch, « « 

Dextrin, ) 

Saccharine matter, 
Albumen, 1 
Casern, J * 

Fibre, (glutin and fat,) 


7658 

In the dry state. 

• •• 

1455 

58.12 

2.02 

... 824 

1.10 

... 450 

712 

... 2914 


100.00 


I find it difficult to account for the enormous proportion of 
fibre, compared ^rith the results given in this paper. 


Section 6. — Comparative value of Ae Potato^ a$ food for man» 


(a,) Dry Potato compared wiA Oats^ Wheats Indian Com^ Rye^ 
Barley^ Rice^ Pease^ and Beans, 



1 . 

2 . 

3 . 

B 

5 . 

6 . 

7 . 

Indian 

Corn. 

(Rajea) 

8 . 

9 . 


Potato. 

Wheii. 

(Botxbs) 

Oats 

(Horton) 


Barley. 

(Ilermbst] 

Bice 

(Pajen) 

|i 

Beans 
(Boiiss ) 

Starch, ... 
Dextnn, . . 
Sacdi. matter, j 
iibumen, . . 
Cuein, . . . { 
Glntin, • a 
Fatt} matter, . 
i^breorhusk, 

1 Salts and los^ 

64 20 
225 
13 47 

{ 5 77 | 
100 j 
13 31 1 

738 

47 

70 

1 13.5 

100 

__ flOfli 

64 00 
1100 

3 00 

1 10 5 

35 

80 

68 7 

5,0 

53 

60 

03 

14 7 

86 9 

1 05 
76 

08 

34 

09 

712 

04 

123 

90 

59 

1 2 

52 0 
55 
22 

22 6 

22 

122 

33 

44 0 

50 

23 

314 

23 

115 

35 


^ We see from this table that the several substances will rank 
difierently, according to the kind of ingredients to which we look 
fpr comparison. 
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If, for instancy we take the protein compounds, we have — 

Beans, peas, oats, wheats Indian corn, rye, rice, barley, pota* 
toes. 

Whilst the starch gives the following arrangement — 

Rice, wheal^ Indian com, barley, oats, potatoes, lye, peai% 
beans. 

The gum and saccharine matter — 

Potatoes ry^ wheat, barley, peas, oat^ beans, rice, Indian 
com. 

The fat — 

Indian corn, oat^ rye, beans, peas, potatoes, rice, barley, 
wheat- 

And the fibre— 

Barley, potatoes, peas, beans, rye, Indian com, ric^ oats, 
wheat. 

This fibre, it will be remembered, includes the coagulated 
albumen, but otherwise it may be considered of little or no value 
as food. 

But looking at each of these columns as a wholes and com- 
paring that of potatoes with each of the others, in a general 
point of view, I would feel inclined to propose the following 
aiTangement : — 


Beans, 

Peas, 

100 

80 

Oats, 

Whea^ 

75 

70 

Indian com. 

60 

Bye, 

55 

Barley, 

50 

Potatoes, 

45 

Bice, 

35 


This means, that the general feeding properties of peas are 
to those of beans in nearly the same ratio as 80 to 100, &c. 
It is evident that such a valuation can only be approximative, 
for the composition of these esculents just given is by no means 
coiistantw 

(h) Use of the Starch and Fibre as Food for Man and Ca^. 

The former of these ingredients is frequently represented as 
the means of keeping up respiration, and, through it, the heat of 
the animal body. Every one who, with the necessary knowledge, 
has the power of thinking and reflecting, has a right to judge for 
himself, and I will therefore sav nothing against this theory— 
not even referring to the complexity of the animal functions, 
which render it improbable that such a direct purpose should be 
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served by the starch, on account merely of its consisting of 
carbon and the elements of water. It is, at the same time, ve^ 
difficult for any one closely to investigate this matter. Certain 
it is, however, that starch serves a very important purpose in the 
animal economy. Its easy transformation into gum and sugar — 
the solubility of the latter — the liability of the sugar to undergo 
fermentation, and thus partly to be converted into gaseous pro- 
ducts, and its fitness for combining with several animal sub- 
stances even within the body — ^the formation of gelatine sugar, 
whidi contains nitrogen, and thus seems to form a natural transi- 
tion to the nitrogenous or protein compounds; — all this tends 
to show the very great importance of starch as a feeding sub-» 
stance. 

As regards the potato fibre, this is almost always thrown 
away or neglected as refuse, after the starch has been extracted 
from it. Prom what I have stated before as to the average 
quantity of protein compounds which it contains, it will be seen 
at once how erroneous and disadvantageous such a neglect is. 
Every 100 lbs. of dry potato fibre contains on an average 4 lbs. of 
protein compound besides a quantity of inorganic constituents, 
and is therefore, in this respect, equd to about 50 lbs. of dried 
potatoes. It would only be required to mix this fibre with some 
other esculent of a more palatable nature, to render it valuable 
as an article of food. 

I shall conclude this division of my subject by remarking, that 
the potatoes lost their white colour on exposure to the air, and the 
sooner the longer they had been allowed to sprout. They became 
rust-coloured, dark-brown, and even black. These were in no way 
affected with disease. ‘The fibre appeared each time coarser, 
and the starch approadied gradually to the appearance of gum. 
It always remained insoluble in water, but before being dried, 
and whilst still diffused in the water, it became more and more 
like a pulp> and lost its usual granular appearance. The colour 
of the juice of the potato was similar to that assumed by the cut 
potato itself on exposure to the air ; but when the change of 
colour in the potato was small, that of the juice remained un- 
altered, and of a pale yellow colour. 
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IL — OF THE INORGANIC PART OF THE TUBER. 

Section 1. — Of the proportion of Ash left hy the "Potato Tiiber, 
(a.) By the Young Tiiber. 


1 . . 2 . fi. 

BnfEb from Sontb A^-Ioared 

Mid-Lotbion. Ameiicaa. ^ Kidneys. 

Asli per centj . • 0 80 1.16 0.95 

Do. calculated dry^ • 4.S2 5.42 4.45 

The proportion of inorganic matter varies, as may be seen 
from these few examples. This may possibly depend upon their 
various stages of growth. 


(b.) The FulUGrotcn Tiiber, 


Aih per ceni^ 

Do. calculated dry> 


1. % 3. 

Buffs from Red Potato White Potato 

Idid-Lothiau. from Lanark. from East-Lothian. 


0.78 0.96 0.75 

3.36 4.01 3.75 


There is not a great difference in these three varieties of sound 
and full-grown potatoes. On comparing "No, 1 with the same 
number in the former table, which indicates the same variety, but 
not full-grown, we perceive a decrease of about 1 per cent in the 
ripe potato. The difference in their several proportions of water, 
is the cause why this decrease is only apparent when the ash is 
calculated in the dry state. 


^ c.J In Suceesbive Periods of Growth. 



Burr& Frou MiD>LoTatAt, 



Old Sets 



New Potatoes. 



1. 

2. 

3. 

4. 

6 . 

6. 

7. 

8. 


May 30. 

June 13 

June S7. 

JuJSy 25 

Aug. S. 

Aug. 15 

Aug 22 

Aug. 29 

Ash per cent^ 

0*64 




oro 

0-78 

mm 

1-93 

Do. Calculated 









dry, . . . 

5‘52 

19-88 

12-94 

4-32 

3-90 

i 1 

3-36 


5-35 


When looking at this table, we find: — 

1®, That the proportion of ash varies considerably in the old 
setSh The difference between Nos* 1 and 2 is not apparent in 
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the wet state of the set, but the enormous difference, when calcu- 
lated dry, solely depends upon the different proportions of mois- 
ture. It would appear as if the old potato served as a concen- 
trating medium, where the liquid from the soil, before rising into 
the stem, stays for some time, as if to solve the salts pecuhar to 
the potato plant, and to carry them up, along with those which 
it extracted from the soil itself. We actually perceive a decrease 
in No. 3 ; or rather, part of the water, charged with salt^ has 
disappeared, and been replaced by a smaller quantity of liqui^ 
containing a less proportion of inorganic salts. The latter is in 
accordance with the phenomena and laws of endosmose. 

2®. That the potato, in its very j’oungest stage, (No. 4,) is not 
only charged to a greater extent with liquid, but that the greater 
quantity of liquid which it now contains, compared with that in 
a later period, is charged with a greater proportion of inorganic 
salts, which were perhaps for the most part directly extracted from 
the soil by means of the fibrillae. A fortnight later, (No. 6,) we 
perceive a decrease in this proportion of salts, and it only in- 
creases again when the disease becomes distinctly apparent, 
(Nos. 7 and 8.) This must again have arisen from the presence 
of an additional quantity of liquid, over and above that, which 
was contained in it before, (No. 6,) charged with a larger pro- 
portion of these salts. 


(<f.) By different varieties of Potatoes. 



1- 

2. 

3.. ' 

4. 

5. 1 


Bixl& Jz-om 

Bni& from 

Cups from 1 

Caps from 

White Potato 


Mid Lothian. 

Forfarshire. 

Argjlediire. ' 

Mid>Lothian. 

E. Lothian. 

Ash, per cent. 
Do., calculated 
dry, . . . 

0-78 

1*08 

0*99 j 

1*16 

0*75 

3 76 

3-36 

2*68 

8-93 1 

3*70 


6. 

7. 

8. 1 

9. 

10. 


t Bed Potato 
. from 

Bed Potato 
from 

The same as ^ 
No. 5, three 

Do. 5 months 
later. 

White Potato 
fromDnm- 

I 

ATrahire. 

Lanark. 

months later. 

bartoQshire. 

' per cent, 

Do-v calculated 

1-03 ' 

0*96 

1*10 

1*27 

0*76 

dry, . . . 

4*71 


3*77 

302 

1 

1 2*30 

1 

11. 

12. 

13. 


[ 

I 

Small Amer!< 

Canadians. 

\l*hite Potato 




cans. 


from Orkney. 



Ash, per cent. 
Do., <^culated 

0-04 

1*24 

1-68 

, 1 



dry, . . . 

26S 1 

3*80 

1 4-53 ' 




1®* When comparing together Nos. 5, 8^ and we perceive 
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that the effect of the production of shoots upon the inorganic 
salts, did not become apparent until about five months after the 
first determination was made. Considering the small weight and 
bulk of these shoots compared with those of the entire tuber, 
this decrease appears considerable. By the decrease in the quan- 
tity of liquid in the potato, this diminution of inorganic matter is 
represented as an increase. 

2®. There is no determined proportion of inorganic salts in the 
different varieties of potatoes. In fact, the various kinds of soils 
^d manures, taken in connexion with the different nature of each 
individual variety itself, does not make it likely that this should 
be the case. From this table it seems to range between 2*68 and 
4*71, and as the average might be represented: 

For the dry potato, at . . . 3.571 per ceat of inorganic 

Do., in the natural state, . . . 0*871 matter. 


(e.) By diseased Potatoes, 


1 

Capa from Mid- { 
Lothian. | 

1 Cups from. Ar- j 
1 gjleshire. | 

1 White Potato 
' from East- , 
1 Lothian. 

Red Potato 
fromAyrslure. 

1 Bu0b from 1 
Mid-Lothlin. 1 

1 


1. 

I 2- i 

3. 

4. 

5. 

e. 

7.' ' 

8. 1 

9. 


1 

Sound. 

[Diseased 

Sound. 

Diseased 

Sound. 

Diseased 

Sound. 1 

|IMseased 

Sound. 

AlsIi per cent, 
Do. calculated 

1*16 

1 



1*08 

0*73 

0*82 

ro3 

1-40 

0-78 

VIB 

dry, . . 

) ! 


3*96 i 

3*93 

3*65 

3-75 

2*91 

4*71 

6*63 

3-33 

5-35 


There seems to be no regular relation between the diseased 
state of the tuber and the proportion of inorganic salts which it 
contains. For although ]^o. 8 shows an increase when com- 
pared to ISo. 7, a decrease is shown in Ifos. 6 and 4 compared 
with Ifos. 5 and S. It is, however, of some interest to view this 
increase in the diseased potato, in connexion with w'hat took 
place at successive periods of growth. {Table, p. 673, Nos. 6, 7, 
and 8.) 

{/,) By different Parts, 




Buf& from AGd-Lothiau grown in the Soil. | 


SSthJuly. 

8th Aug. f 15th Aug. j SSdAug. 

S9thAiig. 


Heel Rose 

Heel 1 Rose Heel I Rose Cen- Heel 

Rose ^ Cen- 

Heel Rose * Cen- 


end. end 

end. 1 end. end j end. tre. end. 

mil, t 

end. end. tre. 

Ash pex cent. 
Do. calculated 

0*73, 0*85 

0-79 0-79 0-92 0-88 0-88 0-73 

0-98 0-70 

1-10 l-MjO- 8 e 

1 dry, . . 

S-TO 4-97 3-40 4-20 3-05 5-06 3-92 3-81 

' ' II 1 

6-16 4-38 

4-33 6«)' 5-73 

1 ' ! 
1 


TRANS. — ^MARCH 1847* 


2o 
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Nearly every one of these numerous results was the mean of 
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three determinations. I have consequently tolerable evidence 
for assuming as gmeral facts ; — 

Ists That the proportion of inorganic matter is greatest in the 
rose end. 

2d^ That this relation exists during the successive periods of 
growth. 

34 That the centre contains the smallest proportion of inor- 
ganic matter. 

4^6, That potatoes, whilst sprouting, if not placed in the soil, 
are continually losing their inorganic constituents; but that the 
latter increase in quantity when the tubers are sprouting in the 
soiL 

5tfii That the proportion of inorganic matter in the vascular 
ring nearly coincides with that in the rose end. 

The two potatoes, taken from a pit, had severally produced a 
shoot, of which the one was fully twice as long as the other. In 
the one which had produced the longest shoot, the increase of 
inorganic matter in the rose end was also greatest. 

That the epidermis contains a greater proportion of inor- 
ganic matter than any of the other parts of the tuber. 

That in the two varieties from America, the Canadians 
and South Americans, the proportions of inorganic matter in the 
heel and rose-end are nearly the same. 

Let us see in how far may be applied these facts in the ex- 
planation of the OTowth and nature of the potato. 

The tuber of the potato is an organic whole, ready to propa- 
gate itself whenever circumstances are favourable for its repro- 
duction. The requisite for this propagation is, the solubility of 
the ingredients from wMch the new parts are chiefly to be 
formed and sustained, viz. the protein compounds and dextpn. 
Without the materials being moved towards their^ destination, 
they cannot have their effect, and without being dissolved — ^that 
is, in a moveable state— -they cannot change their position. The 
connexion between organic and so-called inorganic matter is 
such, that the former takes always with it such a part of the lat- 
ter as is necessary for the existence of the new productions. 
From whatever point, therefore, of a potato-tuber these produc- 
tions are chiefly emitted, towards that point there will be an ex- 
traordinary flow of sap, holding several organic and inorganic 
substances in solution — or rather the reverse, the flow of Hquid 
being the cause of such productions. The greatest quantity of 
vessels terminate in the rose end. Through the vessel$ the flow 
of sap is least interrupted ; and through tie vessel^ therefore, 
towards the rose end, the necessary solubility of the protein com- 
pounds and dextrin being once effected an extraordinary quan- 
tity of sap, charged with organic and inorganic substances, will 
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take place. The effect of this is, the production of new shoots. 
These being once produced, the flow of sap will be constantly 
increased, and the ^ber, as stated in the fourth conclusion, will 
continually lose, unless there be a possibility of having this last 
restored, as is the case when the potato is placed in the soil. 

• That the epidermis should contain such a large proportion of 
inorganic substances is quite natural ; for not only does the flow 
of sap take place towards the exterior, but there is always going 
on a greater or smaller evaporation from the epidermis, and the 
evaporated liquid being pure water, the substances that were 
held in solution in that water will naturally be deposited chiefly 
in the epidermis. 

In how far the rapid sprouting of more or less diseased pota- 
toes is in connexion with a very rapid flow of highly charged 
sap, I win not venture here to say. 

Section 2. — Composition of ike Ash of the Potato Tuler 
(a^) Of different varieties of Potatoes* 


1 can as yet only offer the four following analyses: — 




Grey’s Kid- 

Red Potato 

White Potato 

Red Potato 



ney from 

from 

from 

ftom 



Ia>erD«3S. 

Lanark. 

East-Lothian. 

Ayrshire. 

Potash, . 


D. 52-88 

44-78 

41-89 

40-66 

Soda, 


... 

2-85 

1*63 

6-51 

lime, 


0*53 

0*63 

2-79 

1-16 

Magnesia, 


2-59 

3-52 

4-24 

2-93 

Oxide ofiipD, . 


017 

0-32 

0-47 

0-3& 

Phosphoric acid. 


5*13 

776 

12*28 

9*10 

Sulphuric acid. 


1912 

11-38 

16-20 

14-09 

Carbonic aci^ 


1229 

2213 

15-76 

16-60 

Chlorine, 


4-82 

4-01 

3 80 

7-67 

Silica, . 


0*53 

2*86 

2-10 

1*04 



9806 

100*24 

100-16 

100-60 


The carbonic acid, which is set down here, is of course a pro- 
duct of combustion, and is chiefly derived from the organic acids 
in the tuber. I have, contrary to the general custom, left it in 
here, because otherwise the ratio between the several bases and 
acids would be entirely destroyed. 
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Cb.) Of Diseased Potatoes^ 



White Potato from 

Bed Potato from AjXn 


BaBt<IjOth3an. 

ridre. 


Sound 

Diseased 

Sound 

Diseased 


part. 

part. 

part. 

part- 

Potash, 

4S-47 

40*42 

40*66 

38*98 

Soda, 

1-81 

5-80 

6*61 

7-00 

Lime, 

0-86 

1-62 

1*16 

0*94 

Magnesia, . 

1*98 

2*81 

2*93 

2*62 

Oxide of iron, • 

0-60 

0*87 

0*35 

0*72 

Phosphoric acid. 

5*31 

7-96 

9*10 

11*92 

Sulphuric acid, . 

19-70 

12 31 

14*69 

12*94 

Carbonic acid, . 

18*69 

21*26 

16*60 

16-88 

Chlorine, • . , 

3*76 

0*17 

7*67 

6-35 

Silica, 

1*77 

6*33 

1*04 

2-30 


99*94 

99*64 

100-60 

100*65 


I will postpone the few remarks that I have to make upon 
these latter to a following section. 


(c.) Of different paa^ts. 





Buffi taken from a Pit. 

Potash, 



Bose end. 

38*15 

Ifeel end. 

29*53 

Soda, • 


• 

5*40 

11*26 

Chloride of sodium, . 


• 

6-26 

9*66 

Lime, 



128 

1-55 

hlagnesia, . 



5*90 

3-06 

Oxide of iron, . 



1*03 

1*34 

Sulphuric acid. 



2432 

20 G3 

Phosphoric acid, 



12*81 

20*73 

Silica, 



486 

1*34 




100- 

100- 


If further investigations, which I propose to make should 
confirm these results, it would lead to interesting deductions. 
At present I avoid dwelling upon these, and wish merely 
to point out that there is a difference between the composition of 
the different parts of a potato. 
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the fol- 

3 72 
6*77 
48 00 
10 21 

3 82 
1966 

1'81 
067 

4 87 


99 63* 

The greaters part of the lime was in the state of carbonate. It is 
remarkable how much greater the quantity of lime is here than 
that of magnesia ; in the ash of whole potatoes the reverse takes 
place. The juice, thorefore^ seems to contain a much greater pro- 
portion of ma^esia than of lime. 

The analysis of the ash of another kind of fibre produced — 

D. Carbonate of lime, . * . • • • 39 75 

Phosphates, containing 20 00 per cent of lime, . 44 72 

Alkaline salts, 15 39 

Silica, 0 14 

100 

Section 3. — Peculiarities in Potatoes^ as compared with ffwse 
of other Crops. 

The potato is characterised by some remarkable properties, 
which it is of importance to know. If they are, and alvvays had 
been properly attraded to, perhaps a safer^idance would have been 
obtained than mere empirical rules, and the plant would in many 
cases have been treated in away more consistent with its nature. 

We will point out some peculiarities by which the potato 
differs from other crops ; for shortness sake we will confine our- 
selves to wheat, oats, beans, and turnips. 

First, as regards the composition of the potato, we meet with 
the following differences : — 

(a.) In the Organic Part 

The proportion of water. This is much larger in potatoes 
than either in beans, wheat, or oats, but smaller than in turnips. 
The consideration of this point must have particular influence on 
the method of storing. 

The potato is rich in starch, whereas the turnip contains none; 
and it wl be found, on eliminating the quantity of water in the 
calculation, that the first is not much inferior, as regards its ;^ro- 


The examination of the ash of potato fibre produced 
lowing result:—- 

Potash and soda with a little common salt, .... 

Sulphate of lime, 

Lime, 

Magnesia, - 

Oaideofiron, 

Phosphoric acid, 

Bo. Bo. combined with alkalis, 

Soluble silic^ 

Insolable silica, . ........ 


This analjris has been made by Mr Filgate whilst in Mr Johnston’s laboratory. 
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portion of starch, to the richest corn crops. Besides pointing 
out the high value as an article of food, which this constituent 
gives to the potato, we would draw peculiar attention to the 
fact, that in the com and leguminous plants the starch is con- 
tained in the parts above the ground, whereas in the potato this 
part has no starch at all, which on the contrary is accumulated 
in the subterranean part. In the turnip again, neither the one 
nor the other part contains any starch, which in the bulbous root 
(or rather dilated subterranean stem) appears to be chiefly re- 
placed by sugar. The well-known property of starch — ^viz. that 
when exposed either to the action of dilute mineral acids, or even 
to that of water alone, at a certain temperature, it is successively 
converted into gum and sugar, may by the aid of future in- 
vestigations suggest some new precautions both in the growth 
and storing of potatoes. We here abstain from such suggestion^ 
because we think ourselves deficient in the necessary knowledge 
of co-operating circumstances, and we would therefore only draw 
attention to the well-ascertained fact, that the change effected in 
one constituent of an organic body is simultaneously communi- 
cated or transferred to the other constituents. 

Further, the quantity of protein compounds in the potato, 
compared with that in beans, oats, and wheat, is small And 
yet the whole amount of protein compounds, produced by an 
acre of potatoes, is much greater than that obtained from the 
same extent of land sown with any of the other crops This 
ought to be a very serious conmderatiott in point of economical 
growing of food. 

If we look to the inorganic part of the potatto, we find that it 
differs from aH the others by containing a very l^ge proportion 
of potash, ^ sometimes to the entire exclusion of soda. It is 
also richer in magnesia than in Erne, in which respect the potato 
resembles wheat and oats, and probably also the other com 
crops; but it differs from wheat, oats, and beans, as a whole plant, 
by containing only a small quantity of silica These pecuEaritie 
refer to the kindof substances, which are chiefly carried off from ihe 
land by a crop of potatoes, and must therefore serve as a 
guidance with regard to the kind of manure that is best fitted to 
restore to the land what has thus been removed from it. 

As regards the pecuEarities in the structure of the potato, 
which may and probably will have material influence upon its 
growth or cultivation, we must remar]^ that we have here to do 
with a tuber, a subterranean stem, having every essential resem- 
blance to an ordinary stem. The very unusual development of 
that part of it which corresponds to the bark of a tree, and, on 
tile contrary, the almost total want of that part which in trees 
is so highly developed in the form of wood; — and further, its 
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compressed and irregular shape, causing the ejes or germs to be 
scattered almost in every direction over its surface, these are no 
doubt owing to the influence of the medium in which the potato 
grows, a moist mixture of inorganic and organic matter, of which 
the latter is in a continual state of decomposition, and, surround- 
ing the tubers on aU sides, causes an almost simultaneous de- 
velopment of all its parts. 

We would further draw attention to the immense number of 
varieties of the potato, owing to climate and mode of cultivation. 
It is impossible to say what peculiar treatment these several 
varieties might require, in order to remain in health and vigour ; 
that this treatment cannot and ought not to be the same for all^ we 
have littie doubt, at least if it is wished that they will all he 
equally able to bear up against unfavourable circumstances. In 
tms respect, the physiology of the potato plant is yet a complete 
mystery. 

The great productiveness and facility of cultivation of the 
potato, are properties which have done much to its Jbeing spread 
over such a large area of land. These peculiarities render it 
eminently fitted for becoming a staple food ; both have undoubted- 
ly had a great share in injurious abuses and neglects, which 
must necessarily have changed both its structure and composi- 
tion. 

The care and attention required in the storing of potatoes, and 
the damage attending any neglect on this head, are the natural 
consequences of the kind and condition of their constituents. 
The liabihty to freezing, by which this esculent is characterised, 
exhibiting itself by the production of a quantity of sugar, is like- 
wise an eflect of the jjroperties of its component parts. 

Considering all this, and we might have said a great deal 
more, it will be conceived that the liability of this plant to 
disease is not the least of its peculiarities. Whether we look at 
the variety, the extent or the early date of its diseases after it 
first came into cultivation, we will scarcely find any other plant 
similar to it in tins respect. Former diseases, although partial, 
appeared nevertheless in different countries under the same or 
similar forms. It is true, however, that some of these forms woic 
equally perceptible in plants of an entirely different class. 

Section 4. — Doeb the Abh of Diseased Potatoes differ from that 
of the Sound One ? 

The small number of analyses of this kind that I have at pre- 
sent completed, does not as yet admit any positive conclusion. 
So far as I have gone, however, the decrease in the proportions 
of sulphuric acid and potash, and the increase in that of phos- 
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phoric acid in the diseased part is remarkable ; although when 
compared with the entirely sound potato of the same kind, the 
quantity of the latter acid appears to have diminished also, a 
large quantity of alkaline carbonates having taken their place. 
In the one instance the chlorine seems to have almost entirety 
disappeared from the diseased part, in which, on the other hanc^ 
we perceive an increase in the silica. 

This is all that I would here remark at present, and I confess 
these investigations are of too limited a nature to permit me to 
draw any conclusion from them, especially as the purposes served 
by these several ingredients are yet far from being clearly 
understood. 

Section 5. — Average Composition of the Ash of the Potato 

Tvher. 

Calculating this from the former tables we obtain the follow- 
ing result » 






Calculated 

Calcalated 





without 





mth. car- 

carbonic 





boD^eacid. 

acid. 

Potflshy . . 




43*18 

62*40 

Soda, • « 




3*20 

388 

Lime, 




1-80 

2-20 

Magnesia, 




3-17 

3-85 

Oxide of iron, « 




0*44 

0-53 

Sulphuric aci^ . 




15-24 

18-50 

Phosphoric acid. 




8*61 

10*45 

Chlorine, . 




4*81 

5*84 

Silica, 




1-94 

2*35 

' Carbonic add, . 




18*29 






100-C8 

100* 


The greater half of this ash, therefore, consists of potash. This 
appears to be a general result of every analysis, and in no other 
plant, to my knowledge, such a constancy in this ingredient 
exists. 

Section 6. — The rdoMon existing between tkelnorganie part of the 
Potato and the Soil and Manure employed, 

I shall here give the few analyses of soils that 1 have 
made, regretting that 1 have not as yet analysed the ashes of 
the potatoes that were grown upon them. 
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Soils No. 1 and 2 are from lihe same field, but No. 1 exhibits 
the composition of the soil at the commencement of the ^owth 
of the crop, (yaiiety boffii, one ttith white and the other with red 
fiowers,) and No. 2 after the crop had been removed. Common 
farm-yard dung was tiie only manure employed. No. 3 repre- 
sents tiie composition of a soil upon which the crops were 
grown, ftequently designated before by the addition, ^'from Mid- 
Lothaan;” — 



Organic matter^ Fibres^ 

Hnoaic acid, 

AllcftliTiA salts, soluble in water, (potadbi, soda^*) 

cblorin^ and sulphuric acid,) ) 

.Al^Jine salts> soluble in acid,.. 

Sulphate of lime, 

Oxides of.iron, 

AIumina» soluble in acids, 

Carbonate of limej- 

Carbonate of asagiienay 

Soluble ^ci^ 

Insoluble mliceous matter, (dlica, uith silicates \ 
of alumina^ lime> magnesia^) J 



We perceive, in the first place, that there is a marked differ- 
ence in the composition of No. 3, compared with the two others. 
It contains much less lime and alumina, and more of gypsum and 
oxide of iron; and yet,* notwithstanding this, the crops grown 
upon these soils became both diseased. This soil seems to be 
deficient in lime ; hut it was analysed after the removal of the 
crop, and if we calculate by approximation how much lime one 
acre of this field may have contained — (opposing the soil to 
be four indbes deep, one acre Would contain about 640 tons of 
sod, that is 12,800 lbs. of carbonate of hm^ which is many times 
more than the whole crop required) — then it would appear that 
this had no connexion with the disease. The magnesia, which 
appears to be so essential to the potato, is also present in suffi- 
cient quantity. 

Between Nos. 1 and 2 there is a difierence, which seems com- 
pletely to be in accordance with what we might have expected. 
The phosphoric acid and the gypsum, the alkaline salts, the 
humic acid, and especially the magnesia and lim^ have dimi- 
nished. The small decrease in the three former ingredients over 








OF THE FOTiiTO. 


686 


such a large surface is fully equal to what was carried oflF by the 
crop. 

I have been informed that the following varieties — of which 
the analyses are given above — ^had thus been treated : — 

White Fotato from Dumbartonshire. — " Forty tons farm-yard 
manure, with from forty to fifty barrels of Kmc, per Scotch acre, 

S ut on them when they were coming up. Part of the seed was 
ipped in sulphuric aei^ but without any apparent effect” 

Cups from Argyleshire, (sound and (useased.) — Planted in 
the spring of 18^, with horse and cow-dung mixed. The land 
had been previously trenched to the depth of two feet In the 
harvest of 1845, after the shaws were withered, they were co- 
vered over from the drills with a spade, and remained so until 
sent for analysis.” 

Red Potato from Ayrshire. — Was grown on very stiff clay 
land. It had been trenched in winter, and thoroughly drained. 
The field is much surrounded by wood, and had never grown 
potatoes before.” 

Section 7- — What inorganic substances a Potato Manure ought to 
contain^ and in what projjortions'? 

It will not be very difficult to answer this question ; for, know- 
ing the average composition of the ash of sound potatoes — (the 
differences between the several varieties will be of little conse- 
quence) — and proceeding upon the principle, that in manuring a 
crop we do nothing more than mix up with the soil different pro- 
portions of those substances of which the crop itself consists, we 
need only to re-calculate the table presenting this composition in 
a hundred parts. In how far the excess of one ingredient will 
do harm when all the others are present in sufficient quantity, it 
is almost impossible to say, although it cannot certainly be great; 
but when there is a deficiency of any ingredient, potash for in- 
stance, and an excess of another, such as lime, then it is likely 
that the plant will assimilate the latter instead of the former, or 
rather, the acids that are in the plant requiring to be neutralized, 
will combine with lime in such proportion as there is a want of 
potash* It may be that the quantities of these inorganic ingre- 
^ents appear trifling, considering that of them altogether there 
is only about one per Cejit present in potatoes, and thorfefore of 
little consequence; yet there are reasons to think that these 
small quantities, and their exact proportions, within certain 
limits, are of essential importance for the proper performance of 
the functions of the several organs of the plant. 

It would seem to follow, from this reasoning, that the manure 
and the soil might have really had considerable influence upon 
the present disease; but, although admitting this with regard to 
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other local diseases, I am by no means dispo&ed to do so as ic- 
gards the present one, on account of its remarkable universality 
in the most different soils, regions, and climates, and under the 
most different treatment ; and I would rather be inclined to be- 
lieve that predisposition to this disease was the effect of pre- 
viously accumulated changes in the plant itself. 

The substances that ought to be present in a potato manure 
are the following, arranged according to tibeir several proportions : 

BASESj ACIDS, 

Potash, Snlphurio acid, 

M^eaa, Phosphoric acid, 

So£t, Chlorine. 

Lime. 

Oxide of iron and silica are present in every soil, and the or- 
ganic adds are produced within the plant itself The propor- 
tions are the following per ton : — 


Potash, 

1180 lbs. 

Magncflia, • 

87 

Soda, • 

87 

Idme, « 

50 

Snlphcric acid. 

416 

Phosphoric acid. 

235 

Chlorine, 

195 


Paet IL — On the Composition of the Potato Top. 

L — composition of the full grown potato top. 

Section 1. — Proportion of Water, of Organic and Inorganic 
Mcdter m the Potato Top. 


(a») In the Stem, 

(b.) In the Leaver. 

Water, 

89-73 

8-49 

1*78 

Calc. Dry. 

Water, 

86-22 

Calc Diy 

Organic Matter, 
Inorg. Matter,... 

82-67 

17-33 

Organic Matter, 
Inorg. Matter, ... 

12*51 

2 27 

84-55 

16-45 


100- 

100- 


100- 

. 

100- 


On comparing these two result^ we perceive that the stems 
contain on an average per cent more of water, and seemingly 
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^ per cent less of inorganic matter; but the latter relation is 
owing to the former, for when calculating both in the dry state, 
the proportion of inorganic matter in the stem exceeds that in 
the leaves by about 2 per cent 

If we consider what one of the chief functions of the leaves is, 
namely, the evaporation of moisture, we need not be surprised 
that these thin membranaceous organs should contain less water 
than the thick and tubular stems ; the latter serving at the same 
time to convey the inorganic matter from the soil to the leaves, 
and receiving back from the latter whatever is separated in con- 
sequence of the endosmotical actions of their cells. There is 
thus in the stem a double source from which they may derive 
their inorganic constituents, and thus the large proportions of 
these may be accounted for. 

(c.) In differmt Varieties* 



T. White BnfiTs. 

Red 




' 

«— V 


1 

Cups. 


From the same Field. 

F. 

c. 


Stems. 

Leaves. 

Stems. 

Leaves. 

Stems, 

Leaves. 

Water, 

91-51 

84-89 

88-65 

84-29 

92-59 

86-47 

Inorganic matter, ... 

1-67 

2-39 

1*62 

2-48 

1-66 


Organic matter, .... 

6-82 

12-62 

9*83 

13-23 

5-76 

11*44 

Do., Calc, dry : 







Inorganic matter, ••• 

19-65 

16-06 

12-66 

15-85 

22-43 

14-65 

Organic matter, •••, 

80-35 

83-94 

87-35 

84*15 

77-67 

86-45 


These two varieties of buffs were grown upon the same field, 
(of which the composition has been given before,) and gathered 
at the very same time. The difference between the proportions 
of ash and water in both varieties is remarkable. In the stems 
of the white bufis there is about three per cent more of water, 
and although in the wet state they only contain 0*15 per cent 
more of inorganic matter, yet the difference in the water has the 
effect of increasing that of the inorganic matter to seven per 
cent, which is a little more than two-thirds of the red variety. 

' Certainly, with such facts^ we can scarcely entertain any 
doubt as to the existence of constitutional diferences, even in 
varieties between which there is little external difference. When 
looking^ at the lepes, we find the two results almost identical; 
for the inverse ratio between the proportions of water and inor- 
ganic matter in the two varieties, mates the latter, when calcu- 
lated in the dry state, approach so nearly to the other, that we 
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may almost call them identical The leaves being so very much 
influenced by external circums we might expect that those 
of these two varieties, placed in the same atmospher^ over an 
extent of a limited number of acres, will lose by evaporation about 
the same quantity of water in a given time ; and this Wng the cas^ 
then a liquid of nearly the same density will be left behind, if this 
density was the same before the evaporation. The difference, 
however, in ihe proportions of water and inorganic matter in the 
several stems, shows that this was l^ely not the case, that in the 
white variety being more saturated with salts than that in the 
other. therefore, the leaves of the white variety lost the same 
quantity of water by evaporation as those of the red, then a 
denser liquid will have been left behind. A larger quantity of 
solid matter, therefore, must have returned fmm the leaves of 
the white variety, causing them to retain about the same pro- 
portion of inorganic matter as those of the other; and thus it is 
that the stems may have derived their large proportion of in- 
organic matter, not merely from the soil, but also from the action 
of the leaves. 

The cup variety appears to contain less inorganic matter, and 
more water in tie leaves, than the former. As to the stems, 
they contain stiU. more of these substances than the stems of the 
white buffs. 

Section 2. — C&mposiHon of iM Ash of Potato To 2 >$, 


(a.) From different Potatoes, 



T. Wbite Ba&. 

Bed Buffi). 


Stems. 

Lea>es 

Stems. 

Leaves. 

Potash, 

si-is 

17-27 

35*32 

18-63 

Soda, 

5*80 

... 

8-78 

4*58 

Chloride of potassium,... 

... 

4*98 


19-72 

Do. do. sodium, 

21*60 

14*85 

21*03 

2*39 

Lime................ 

Uliagnesia, 

19*18 

26*98 

20*24 

26*09 

509 

6*04 

4*39 

4-69 

Oxide of iron,..,,.......... 

1*48 

3*70 

1*34 

3*50 

Sulphuric acid,... 

Phosphoric add,. 

6*66 

5*76 

6*02^ 

7*99 

6*90 

14*94 

6*61 

9*29 

Silica, 

3*34 

5*48 

2*37 

322 


100* 

100 00* 

100* j 

100- 


(3,) Grown on different Soils. 

I can only give one instance, which maybe compared with the 
two former. The analyses of the soils axe given before; this 
variety was grown on soil No. 3, 
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Onps. 


F. Stems. 

C. Leaves. 

Potash..... 

34-02 

23*29 

Chloride of potassiam^.... 

23*65 

4*08 

Do. do. sodium^ 

1*85 

12-n 

Lime^ 

l?-86 

25*81 

Magnesia, 

5-89 

9-71 

Gride of iron,. 

, 0*53 

1*46 

Sulphuric add, 

6-09 

11-74 

Phosphoric add,. 

8-32 

9-43 

Silica,... 

1-69 

1-77 


100* 

100- 


_ I^e remarks that may be made upon these results, are as 
limited as the latter are in number. On the whole, there appears 
to have been more potash, ma^esia, and sulphuric add, and less 
soda, silica, and. oxide of iron in the cups than in the buH^ ihe 
phosphoric add, lime, and chlorine, having remained very much 
the same. Setween the two buff varieties we perceive a great 
difference in the phosphoric add, also a considerable one in the 
potash; the other ingredients having not been matenally al" 
tered. 

Sbotion 3. — Bf^atioe Compod^m of ihe Ash of the Sim and 

Leaves. 

With regard to this poin^ 1 can state, 

Isf, That the stem contains a greater quantity of alkalis than 
the leaf. 

2d, That the leaf contains more lime and phosphoric add than 
the stem. 

Zd, That the quantity of oxide of iron is greater in the leaf 
than in the stem; and also, in two instances, that of mag- 
nesia. 

Among these differences, that of the phosphonc ad4 Is one of 
the most important^ espedally when viewed in connexion with 
Ihe protein compounds, with which the phosphoric add, in com- 
bination with lime and magnesia, is so intimately connected. I 
think I have found, by_ a great musher of analyses, that the relar 
tion between the quantities of phosphoric add in the stem and leaf 
is not much differmit from that of the nitrogen, which these two 
parts severally contdn. 




690 


CHEMICil tNVESTIGATION 


Seotion 4. — Value of ffie Tops as a Manure. 

This value is at once apparent, if we look at the large quan- 
tity of valuable ingredients which the tops contun, and which, if 
th^ are left upon the land and ploughed in, are restored to the 
soil in a ‘condition in'whidh they can act most beneficially. 

This value becomes still greater, firom the large quantity of 
various nitrogenous compounds which the tops contain, and 
whi<^ asrist directly in the formation of new nitrogenous ingredi- 
ents. 1 have ascertained that the average proportion of nitrogen 
in the leaf is as follows : — 

100 lbs. of leaves in the natural state^ 

contain from 0*82 to 0.92 lbs of nitrogen ; 
or 100 do, of dry leaves^ . 5*12 to 5*76 do. do. 

By every ton of potato tops, therefore, we add to the land 
about 50 lbs. of inorganic salts, and a quantity of organic matter, 
containing 20 lbs. of nitrogen, or about 23 lbs. of ammonia ; this 
being, probably* the form under which the nitrogen is gradually 
cEscharged in the decomposition of organic matter. The best 
Ichaboe guano does not yield more than 9 or 10 per cent of am- 
monia, and therefore 1 ton of potato tops may in this respect 
be compared with 2^ cwt. of the latter. 

II. — COMPOSITION OF THE POTATO TOP, AT DIFFERENT PERIODS 
OF ITS GROWTH. 


Section 1. — Wixier and Ash in the Top at different stages of its 

growths 

(ct.) The Young Shoot 



1. 

ill 

2. 

a. 

4. 

ir 

From Potatoes 
from ^ 

Orkney; 

6. 7. 8, 9. 

i^om White Potatoes from 
Ea8t«l40thion. 

March G. 

April 6. 

May 7. 

Junes. 

Ash percent^ 

0.7« 

1*26 

1-40 

1-70 

1-61 

1-40 

1-C3 

2*39 

3*10 

Do. Sedated 










dry, . . . 

11-62 

1096 

i 

10-77 

8-83 

8-77 

10*37 

11*04 

17-77 

17-22 


The large proportion of inorganic matter in the shoots, is in 
accordance with what we might expect It is curious to observe 
(6, 7, 8, and 9,) how this proportion increases with the period of 
their growth. The tuber must become exhausted in the same 
ratio. 
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(b,) At Successive Stages. 



On the 29th of Ai^st nearly all the leaves had fallen off, 
and the few that remained were entirely blackened and dry. 

The decrease of the water in the leaves does not seem to have 
caused any decrease in the inorganic matter during the different 
periods. In the stems, we see a very regular diminution of water, 
which is always least in the bottom part. The inorganic matter 
in the two halves of the stem seems to follow nearly the same 
course — as if the upper part received an additional supply from 
the leaves, which did not return to the bottom part 


( c.) Different VaristieSf and from different Soib^ 
T. Whxtb Butvs vbom tbb bamb Field. 



Lbatbs. 




30th May. 




25th July. 

Water per ceat, . 

86-67 

86-19 

84-33 

86*38 

83-50 

Ash, 

2*35 

2-64 

2-31 

2*22 

254 

Do. calculated dry. 

1628 

17-16 

16-24 

16-30 

15-39 


TRANS. — MARCH 1847- 2 P 

































692 


CHEMICAL INVESTIGATION 


Water per cent, . . 
Ash, 

Ho. calculated dry, . 

Stshs. 

13th June. 

27th June. 

nth Julj. 

25th July. 

94*04 

1*76 

29*34 

93 20 
1-63 
23-60 

91-54 

1*71 

20-21 

86-73 

0-89 

14-04 


Caps rso3i Mjd-Lotbian. 



Ltsavjes. 

c. 

5th 

June. 

12th 

June. 

19th 

June. 

26th 

June. 

3d 

July. 

10th 

July 

17th 

July. 

24ih 

Juiy. 

Slst 

July. 

7th 

Aug. 

Water per cent^ • . 
Ash per cent, . . 

Do. calcolated dry, . 

1. 

89*29 

1.63 

15.23 

2. 

87*07 

2*34 

18.14 

3. 

86.69 

2*31 

17*37 

4. 

84 81 
1*95 
12*83 

5. 

84*31 

1*71 

10*90 

6. 

5*99 

1*92 

13*71 

7. 

87.13 

1*76 

13*68 

8. 

8S33 
1*70 
14 57 

9. 

84 67 
177 
11*54 

10. 

83 93 
2*21 
13 75 



The variations in the proportions of ash and water in the stem, 
are greater in the buflFs than in the cups- The decrease of ash 
in the stem of the bu£& is also greater than in the other varie- 
ty, in which it seems to follow an almost regular course. The 
leaves become drier as the period advances; but the proportion of 
inorganic matter which they contain does not appear to be much 
altered. Here and there we perceive a rapid variation, but the 
former proportion is equally quickly restored. They seem, 
therefore, to have lost this water merely by an excess of evapo- 
ration, compared to the supply conveyed through the stem; that 
is, the mechanical influence of the atmosphere upon the leaves 
went on uninterrupted, whilst the absorbing power (and perhaps 
also the moisture in the soil itself) had decreased. But the 
qmntity of inorganic matter, being a requisite for the existence 
of the leaver remained nearly the same till the last. 
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Section 2. — Composition of Ihe Ash of€u Growing Crop. 


(a.) At Successioe Stages. 

Rbd Burrs fbou Mid>Lothuv. 



Table 1.— Leaves. 


30th May. 
(Leaves and 
Stalks.) 

13th June. 

27ih June. 

11th July. 

25th July. 

Potash^ . 

Soda^ 

Chloride of potasrium^ 
... sodium^ . 

Lime, 

Magnesia, 

Oxide of iron, • 
Sulphuric acid, 
Phosphiorio add,' 
SiHca, . 

16*59 

919 

30*27 

15*03 

2*63 

2*57 

10*42 

12*04 

2*26 

8*43 

9*50 

16*69 

12*04 

28*88 

2*98 

2*64 

7*15 

6*25 

6*45 

24*12 

5-49 

23*10 

1^69 

2*32 

6*10 

6*40 

10*68 

4-30 

11*80 

16*29 

ss-W 

7*08 

4*20 

9*23 

10*84 

1*39 

13*20 

18*27 

... 

36*70 

8*32 

3*20 

9*07 

9*24 

2*00 

1 

100. 

100. 

100. 

100. 

100. 


Potash, . • . 

Soda, 

Chloride of potassium, 
Limo, ... 
Magnesia, 

Oxide of iron, . 
Sulphuric acid, 
Phosphoric acid. 
Silica, . 

1 

Table S.-.-Stshb. 

I3th June. 

27th June. 

11th July. 

7*41 

17*43 

29*98 

24*84 

5*99 

1*64 

6.32 

4*57 

1*92 

19*44 

20*03 

28*00 

13*64 

264 

1*99 

6*65 

6*60 

2-21 

30*03 

2i’62 

24*02 

4*91 

064 

6*73 

5*94 

3*21 

100- 

100. 

100. 


In tihese and the following^ an^yses I have not taken into 
account the carbonic add — ^this being merely a product of com- 
bustion of the organic adds; but subtracting its per centage 
from that of the sumrtotal, I divided each individual ingieihent 
by this reduced divisor. We thus retain the true mutual rela* 
tion between the several inorganic constituents. 
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(A) Of different Varieties^ mid from different Soils^ 

TfaiTE Btttfs fbou Mid-Lothian. 



Table 3 -^Leatbs. 

T. 

SOihhb^. 
(Leaves and 

13tli June. 

27th June. 

nth July. 

25th July. 

- 

Stalks.) 




Potash, . 

2245 

15*38 

14*79 

16-69 

17-27 

Soda, 

17*61 



0*95 


Chloride of potassium. 

... 

1213 

12*66 

... 

4*95 

... sodium, . 

19*41 

11*46 

9*18 

21*66 

11-37 

Lime, 

13*11 

22*25 

32*08 

25-92 

27-69 

Magneaa, 

5*64 

5*16 

6*26 

6*97 

7-78 

Oxide of iron, • 

2*50 

4*01 

2*91 

3*37 

4-50 

Sulphuric acid. 

1*63 

6*80 

4.35 

6*63 

6-37 

Phosphoric acid. 

14*97 

17*74 j 

14*42 

14*01 

13-60 

Silica, 

2*88 

6*40 

4*36 

6*90 

6-47 


100 . 



Table 4 — Stbus 

T. 

13th June 

27ih Juae 

llth July. 

25th July. 

Potash, . 

19*85 

31*52 

32*63 

39*53 

Sodft^ * « • 

7-97 

••• 

11*41 

3*95 

Chloride of potassium. 

• •• 

0*91 

... 

... 

sodium, • 

21-73 

20*70 

22*99 

20*43 

Lime, 

23*23 

25*03 

13*42 

14-86 

Magnesia, 

6*74 

6*86 

3*68 

4*10 

Oxide of iron, . 

2 38 

0-89 

i-ii 

1*34 

Sulphuric acid. 

6*17 

. 6-44 

6-08 

6 66 

Phosphoriqadd, 

' 6*97 

7-00 

6-97 

6*68 

Silica, 

5*46 

2-66 

2-71 

2*56 


Cups from Mid-Lotbian. 


100 . 


Potash, . 

Soda, 

Chloride of potassium, 
... sodium, . 
Lime, 

Magnesia, 

Oxide of iron, • 
Sulphuric acid. 
Phosphoric acid. 
Silica, 


Tabzs S^Lsatjbb. 


June 

19. 

June 

26 

July 

3 

11*65 

10 39 

27 46 

... 

... 

6*17 

11*92 

11-68 

... 

7-31 

5*20 

16-80 

29*24 

37-32 

19*19 

8*40 

10-78 

6*96 

1*24 

2-88 

1*80 

7*86 

6-23 

646 

9 31 

1270 

13*23 

3*17 

2-84 

2*94 

1 


July 

10 . 


27 32 
2*13 


15*001 

10*11 

11*08 

1*66 

10*931 

0*18 

3*60 


July 

17. 


27*30 

1*36 


[10 75 
26 35 
11*13 
070 
1*061; 
10*61 
0 761 


July July 
24. 31. 


28*74 

1*98 


15*16 


!20*31| 

9*88 

6*00 


118*1223*38 
9*2911*75 
0*54 0*66 
,2*3012*691 
[129214*38 
0*95 0*96 


Aug. 

7. 


|25*03 

667 

986 

|27-69 

11-25 

0- 63 

1- 77 
7-33 
0-87 


100 . 
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Cups pboic Mii>-liOTHX4.N-^Con£mu«c7. 



TaBLB 6.-.STEMS. 

F. 

June 19. 

Jane 26. 

July 3. 

July 10. 

July 17. 

Potash, . 

35 60 

30-35 

36-20 

3917 

32-55 

Chloride of potassium, 

17-28 

19-30 

29-39 

26-74 

28.27 

... sodium, . 

2-88 

2*40 

1-78 

1-46 

0-76 

Lime, 

20-76 

26-07 

10 99 

12-05 

1187 

Magnerii^ 

6 38 

8 03 

4-76 

5-26 

6-43 

Oxide of iron, • 

0-32 

1-22 

048 

0-41 

0-47 

Sulphuric acid. 

6-62 

3-44 

5-48 

4-61 

8-37 

Phosphoric acid. 

8-65 

7-00 

8-62 

8-72 

10-65 

Silica* 

1-61 

2-19 

2-30 

1-59 

1-43 


100 * 


On looking at these tables, we find the following peculian- 
ties : — 

Table Ist. 13th to 27th of June. Alkalies unaltered, lime 
greatly and magnesia slightly diminished, phosphoric acid in- 
creased, chlorine^ sulphunc acid, and silica, decreased, oxide of 
iron increased. 

In the two subsequent periods the alkalies decreased, the lime 
is doubled, the magnesia tripled, phosphoric acid unaltered in 
the first and decreased in the second, chlorine unaltered, sul- 
phuric acid increased, silica much, and oxide of iron less de- 
creased. 

In the 2nd table we perceive the following 

.The two first periods. Alkalies increased, lime and magnesia 
decreased, phosphoric acid increased, chlorine unaltered, sul- 
phuric acid a little diminished, silica and oxide of iron a little in- 
creased. 

Third period. Alkalies again decreased, lime and magnesia 
increased to their former amount, phosphoric acid unaltered, 
chlorine and oxide of iron decrease^ sulphuric acid and silica in- 
creased. With regard to this silica I must remark, that it was 
all in the soluble form. 

Summing up all this, and comparmg the stem with the leaves, 
we find in general, that the alkalies prevail in the stem ; but 
that the leaves contain a larger proportion of lime^ magnesia, and 
phosphoric acid ; the differences in the other ingredients, which 
are themselves perhaps of less importance, being smaller. 

With regard to the successive proportions of these ‘constituents 
in the plant, taken as a whole, it would appear, that at the two 
first periods the stems wera conveying chiefly alkalies and phos- 
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phoric acid to the leaves ; but that, perhaps in consequence of 
this, the and magnesia diminished in quantity. 

The next permd the alkalies decreased again, especially in 
the leaves, but the h*me and magnesia are again greatly increased, 
chiefly in the leaves. The quantity of phosphoric acid is not 
much aflFected. 

Simdar remarks may be made up6n the two other sets of 
tables, of which their summary may be represented as follows : — 

Tables 3 and 4. The alkalies prevsdl in the stem, more so 
than in the former variety; the leaves contain more lime and 
phosphoric acid than the stem; the quanthy of magnesia is nearly 
equal in both at first, but afterwards it increases in the leaves, 
and diminishes in the stem. 

As the proportion of alkalies in the leaves is, in this instance, 
the same through the four periods, but that in the stems increas- 
ing until the third, when it remains unaltered, it would appear 
that, although the stems have also in this instance conveyed al- 
kalies into the leaves from the beginning; yet the quantity re- 
turned to the stems from the leaves was equal to that which bad 
ascended into the latter, whilst at the third period there was an 
additional quantity extracted from the soil. The same applies, to 
a certain extent, to the lime and magnesia; but in consequence of 
the increase of dkaline matter in the stems, the quantity of these 
earthy bases diminishes. The conveyance of phosphoric acid to 
the leaves continues almost uninterrupted ; but in the latter pe- 
riods they seem to have lost more than they received. Perhaps 
the stems themselves extracted less from the soil, and thus the 
unaltered quantity of it in the stem may have arisen from an in- 
creased descent of this acid from the leaves. 

Tables 6 and 6. The alkalies prevail in the stem; but whereas, 
in the first vanetj, (table 1st,) the quantity of these substances in 
the leaves diminished and remained constant in the second, 
(table Sd,) they here increase almost to the double ; in the stem, 
they here approach more to stability, which seems to imply, that 
less returned from the leaves than in the two other specimens ; 
supposing that, through all the periods, the stems extracted 
about the same quantity from the soil, which is hkely in this 
case, from the accumulation that took place in the leaves. Of 
phosphoric acid, lime and magnesia, again, we find throughout a 
greater quantity in the leaves than in the stems. The two 
earthy bases frequently change place with the alkalies, by a 
mere chemical action, and the leaves seem to have always re- 
turned less phosphoric acid than they received. It is, however, 
remarkable, that at the l^t period the quantity of this acid in 
the leaves is so much diminished; as the disease commenced 
about this Utter period. I also found a very considerable dimi- 
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nutioii of nitrogen in the leaves of the same date, which appears 
to confirm what 1 have stated before, as to the close connexion 
between the two latter constituents in living bodies. 

Having now finished my paper, of the imperfections of which I 
am fully sensible, it will naturally be expected that I shall 
draw some conclusions, derived from the results of my investiga- 
tions. Although doubtful and hesitating at first, 1 have been fre- 
quently inclined to hazard some opinion. But each time I felt 
my inability to draw positive conclusions from such a limited 
number of results. The disease has prevailed throughout a large 
portion of the world, and it would almost require an exact know- 
ledge of every possible circumstance under which the numerous 
varieties in different places have been grown, to come to any 
thing like a soimd conclusion. 

1 am, however, satisfied, that there are actual differences exist- 
ing between different varieties, which may have had some infiu- 
ence in rendering them unequally liable to disease; for I consi- 
der it as highly probable that every alteration in the nature and 
properties of a plant, must arise from differences in the functions 
of its several organs, attended by differences in its composition. 
It is clear that external circumstances may be the primary causes 
of such differences; but these causes will influence the functions 
of a plant, and by these functions its properties are determined. 

But difierences seem likewise to exist between various speci- 
mens, although belonging to the same variety, and these are 
likely to be effected by different treatments in different regions 
and climates. In how far the latter circumstances were co-ope- 
rative in developing, what I call a predisposition of the plant to 
disease — a predisposition which may possibly have gradually 
arisen from similar causes, viz., treatment, &c. — 1 am not as yet 
prepared to pronounce. 

Suffice it to say, that it results from the above investigations : 

Ists That there are essential differences in the organic and in- 
organic constituents of different varieties. 

2df That there is a difference in the proportion of water con- 
tained in sound and diseased potatoes. That the latter may con- 
tain more whilst they are stiU in the soil, but that they are sub- 
ject to a more rapid exsiccation. 

3d, That the quantity of water is more unequally divided 
through a diseased, than through a sound potato; the differ- 
ences in this respect, between the two extremities, being more 
considerable in diseased specimens. 

ith, That, however, this difference seems to be a general rule in 
all kinds of potatoes — ^leaving it undecided in how far this was 
an effect of cultivation. 
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That the same remarks apply, to a great extent, also to 
the inorganic constituents of sound and diseased potatoes. 

6tkg That there is a difference between the properties and kind 
of the protein compounds that exist in sound and diseased pota- 
toes. The positive nature of these alterations, however, and 
their connexion with the diseased state of a potato, I have not 
yet sufficient evidence to explain. 

That there are differences in the quantities of the protein 
compounds, as contained in sound and diseased potatoes. There 
seems to be a diminution of nitrogen in the diseased tops, or at 
least the proportion of nitrogen diminished in the tops when 
they became diseased ; whilst, on the other hand, there was an 
increase of nitrogen in diseased tubers, which however may, in 
successive stages, be converted into a decrease, on account of a 
disengagement of ammonia, arising from the decomposition of 
the protein compounds. 

With regard to the question, if high manuring could have 
caused or aggravated the disease, I must delay to answer. The 
aggravation of the disease by these means appears to me not un- 
likely, on the ground, that, as I believe, every natural family of 
plants contains, within certain limits, a definite proportion of 
both organic and inorganic constituents, which it cannot exceed 
to any considerable extent, without becoming more liable to be 
affected by external circumstances. 

It is only by judicious perseverance that we may hope gradu- 
ally to become better acquainted with the still mysterious cha- 
racter of the highly interesting and useful potato ; but without 
labour no results can be obtained; and, without perseverance, 
every labour undertaken is of little avail. 
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parts of the same one, 657 — in 
different varieties of them, *5. — ^in 
different varieties of them, calculated 
dry, 658— in diseased ones, ift— 
general average proportion, 659 — 
proportion of the protein compounds, 
ribumen, ib. — of casein (so called), 
661 — proportion in diseased ones, 
663 — total protein compounds ob- 
tained by burning, in the sound 
tuber, 664 — in the diseased one, 665 
—in Afferent parts, tb , — ^in diff^ent 
periods, 666 — ^in the fibre, 667 — in 
the shoots, ib > — decomposition of 
protein compounds in the diseased 
one, 668— general composition of 
the organic part of the potato, 669 
— comparative ^alne of the potato as 
food for man, tvith oats, wheat, In- 
dian com, rye, barley, rice, pease, and 
beans, 670— ^e of the starch and 
fibre as food for man and cattle, 671 
— XL Composition of the inorganic 
part of the potato— of the pro- 
portion of a^ left by the young 
tuber, 673 — ^the full-grown tuber, ib. 
—in successive periods of growth, ib, 
by different varieties of potatoes, 
674 — ^by diseased potatoes, 675— by 
different parts, ib, — composition of 
the ash of the potato tuber, from dif- 
ferent varieties, 678 — of diseased 
varieties, 679 — of different parts, 
ib. — peculiarities in potatoes, as 
compared with those of other crops 
in the organic part, 680 — does 
the ash of diseased potatoes differ 
from that of sound ones? 682 — 
average composition of the ash of 
the tuber, 683 — ^the relation existing 
between the inorganic part of the 
potato and the soil and manure em- 
ployed, ib, — ^what inorganic sub- 
stances a potato manure ought to 
contain, and in what proportion, 
685— proportion of water, of or- 
ganic and inorganic matter in the 
potato top, in the stem and in the 
leaves, 686 — ^in different varieties, 

687 — composition of the ash of po- 
tato tops, from different varieties, 

688 — grown in different soils, t5. — 
relative composition of the ash of the 
stem and leaves, 689 — rvalue of the 
tops as a manure, 69p— water and 


as., in the top at different stages of 
its growth, in the young shoot, s5«— 
at successive stages, 691 — from 
different varieties and soils, t5. — 
composition of the ash of the grow- 
ing crop, at successive stages, 693 — 
of different varieties, and from differ- 
ent soils, 694— conclusion, 697. 

Preliminary notice, i. — Dundee show, 
i. — Glasgow show, ii. — ^public break- 
fast, 1844, ii agricultural che- 

mistry, ii. — anniversary general 
meeting, 1845, iii. — electro-^ture, 
iv.— tussac grasb, iv.— trigonometri- 
cal survey of Scotland, iv.— commu- 
nicalion from the Imperiri Agricul- 
tural Society of Vienna, v. — ^the 
cattle epidemic, vi.— the museum, 
vii^monthly meetings, vii.— new 
dies for medals, viii.-ljldinburgh 
Veterinary CoUege, viii. — General 
shows, viu. 

Premiums, list of, offered by the so- 
ciety in 1846, 321— in 1847, at the 
end of the volume. 

Radical excretion of plants, 273. 

Reed, common, composition of the ash 
of, 584. 

Renfrewshire, report on the potato 
disease in 1845, by Mr William 
Glen, Hawkhead Mmn^ 543— Mr 
Thomas Glen, Hawkhead Mills, 544 
—Mr Peter Algie, Old Mains, ib . — 
Mr John Biock, sen., East Barnes of 
Clyde, — Colonel D. H. Macdowall 
of Garthland, 545— Mr A. F. Gard- 
ner, overseer at Barrochan, ib.— Mr 
.Mexander Pollock, younger of Fan- 
side, 648. 

Ross-shire, report on the potato dis- 
ease in 1845^ by Mr Charles Bar- 
clay, Inchbroom, 551— Mr Duncan 
Davidson of Tulloch, tb. 

Roxburghshire, on the geology of, 35 
—report on the potato disease in 
1845, by Mr George W. IIay,White- 
rigg> 648— Mr William Ogilvie of 
Chesters, 549— Mr Robert Nisbet of 
Lambden, 550 — ^Mr John Dudgeon, 
Sp}law,tb. 

Salt cnaployed in the making of cheese, 
composition and relative values of 
two kinds of, 309 

Scot, William, Esq., of Craigmuie, his 
supplement^ notice on the sabstl- 
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tution of tabes made of krcbwood, 
for drain-tiles used in draining, 155. 

Seed-com, returns of the competitions 
for, in 1845, 176 — steeping of, in 
sulphuric acid, 315 — competitions 
for, in 1846, 625. 

Selkirkshire, report on the potato dis- 
ease in 1845, by Sir James Riddell^ 
of Asbestiel, 554. 

Sheep, notes on the management of, 
founded on reports of competitors 
who gained premiums at the wool 
competition held at Edinburgh in 
1845 . — Cheviot 8hef>p, 299 — Black- 
Jueed, 300 — cross between Cheviot 
and Leicester sheep, 301 — analysis of 
the urine of, 307 — experiments with 
linseed cake and other substances in 
iattening them and cattle, 376. 

Shell-sand, burned, as a manure, 109. 

Shetland, report on the potato disease 
in 18*^, % Mr Andrew Duncan of 
Tow, 530 — ^the Rev. L. M. Hamil- 
ton, mains of Bressay. 531. 

Shier, John, LL.D., his analyses of 
soils in the district of Turriff, Aber- 
deenshire, 134. 

Silicate of soda, as a manure, 104. 

Slag of iron furnaces, as a manure, 
106. 

Slight, Mr James, curator the 
Society’s models, his report on the 
implements and machines exhibited 
at the Society’s show at Dumfries in 
1845, 209. 

Sludge of the river Urr, composition 
of, 579. 

Sour beer, as a manure, 196. 

Soils, analyses of, in the district of 
Turriff, communicated by the Tur- 
riff Agricultural Association, 134 — 
of the states of oxidation in which 
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iron exists in them, 587 — composi- 
tion of an ochrey one from Shew- 
alton, Ayrshire, 592. 

Spent'leys of the bleach works as a 
manure, 302. 

Stirlingshire, report on the potato 
disease in 1845, by Mr James Buckie, 
Lanrieston, 552 — ^Mr Peter Black- 
burn of Killeam, ih . — ^Mr Charles 
Stirling of Muiravonside, 553. 

Sulphuric acid, on the steeping of seed 
in, 315. 

Sntherlandshire, report on the potato 
disease in 1845, by Mr Alexander 
Craig, Kirkton, 555 — ^Mr George 
Gunn, Rhives, — Mr Robert Hors- 

burg^h, Edinburgh, t5. 

Tanks, on the constmction of, 292. 

Towers, John, Pinkney’s Green, Mai- 
denhead, his theory of manures, their 
agency as fertilisers, 150. 

Waste land, report on the improve- 
ment of, on the farm of Parkton, 
Ross-shire, belonging to Col. H. D. 
Baillie of Redcastle, M.P., 618. 

Waste-liquor of the potato mills, as a 
manure, 197. 

Wheat, Amalfi, proportion of nitrogen 
and protein compounds in# 595. 

Wigtonshire, report on the potato 
disease in 1845, by Mr John Din- 
woodie, overseer at Glasserton, 556. 

Wilson, John, junior, Eastfield, Peni- 
cuik, his report of experiments with 
different manures on hay, potatoes, 
com, and turnips, in 1844, with 
observations on their continued 
effects in the succeeding crops, 140 
— ^his report of experiments in deep- 
ploughing, 619. 
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PBEmUNABY NOTICE, 


The bnaness of The Highland and Agexcultukal Socibit of Scotland is con- 
ducted by a Pre^den^ Four Yice-Preadents, Thirty Ordinary, and Ten Extcaordmary 
Directors, a Treasurer, an Honorary Secretary, and a Secretary, to the latter of whom 
all communications are addressed. The Ordinary Directors are subdivided into Commit- 
tees for the dispatch of busmess, as^ted occasonally by those Ordinary Members most 
conversant with the subjects to be considered, or the duties to be discharged. 
The report of each Committee is brought before tlie Directors collectively for farther 
procedure, and their proceedings are again submitted for approbation to a half-} early 
General Meeting of the Society. One of the General Meetings is, by the Charter, ap- 
pointed to be held on the second Tuesday of January ; the other on such day in the 
months of June or July as the Directors may fix. New Members are admitted at 
either of these general Meetings by ballot. They pay a small annual contribution of 
L.1, 3s. 6d., or, at thmr option, and in full oi all future claims, a life subscription of 
Twelve Guineas. The Annual Subscription is pa} able in advance, and must be iremlt- 
ted, without expense to the Society. All Meetings of Directors, or Committee^ are 
open ; and at these any Member may attend and deliver his opinion on the subjects 
under consideration, though, in cases of divMon, the Directors or Members of the Com- 
mittees only are entitled to vote. 

When the Highland and Agricultural Society of Scotland was instituted in the year 
1784, the object chiefly contemplated was the improvement of the Highlands, and 
hence the name— -The Highland Society op Scotland— which it then assumed. But 
the great increase in the number of its Members since that time, the happy manage- 
ment ^ its funds^ and the change in the general state of the country, have long enablod 
it to extend the design of its first mstitution, and direct attention to every part of North 
Britain where industry might be excited or the useful arts improved. In accordance 
with this extensioii of the purposes of its institution, the Society, in its Supplementary 
Charter, has been named The Highland and Aqxucitltuaal Society op Scotland. 

The Sodety has, ndiher by its Charters of Incorporation, nor by its practice, been 
liimted in its patronage to any one departmentof Industry j but it has regarded as the 
fitting objects of encouragement, every application of useful labour which might tend 
to the ^neial good. Bui, although its patronage be thus extended as regards its ob- 
jects, circumstances have arisen to modify, in some cases, the application of it. The 
establishment of certain Boanis, for the encouragement of the Herring Fishery, and 
toe like, has induced toe Society to restrict its original views, and to devote its atten- 
tion, and apply its funds, in a more special manner, to other object^ and diiefly to 
Agricultural and Bural Economy in their various branches. 

In fulfilment of its purposes, the Sodety i& every year accustomed to ojBTer and award 
a variety of Premium^ as the means of eHdting and diffusing knowledge, as indte- 
mento to mdustiy, or as the rewards foruaefiil undei-takings. These relate to every 
subject which may be supposed to fall within toe plan of toe Instittition such are, 
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tlie Improvement of Waste Lands by Tillage, by Irrigation, or by Dnuning, the deve- 
lopment of the Mineral Products of the country, the Extension of Plantations, as the 
objects of ultimate profit, or of present emb^shment and shelter, — ^the improvement 
of the breeds of Live Stock, and, not the least in interest and importance, the awaken- 
ing the industry of the Lower Banks to pursuits calculated to promote their content, 
by ameliorating their condition. A Mechanical Department exists for rewarding the 
oxi^al invention or subsequent improvement of all machines and implements for 
Agricultural purposes, tlie construction of those for other branches of Buial Economy, 
and of some for domestic convenience. Models of these are received and preserved 
in the Society’s Musenm ; and descriptions of all such as merit attention are as ^eedily 
as possible conveyed to the public. 

Although certain subjects be thus selected as the objects of expeiiment or discussion, 
the patronage of the Society is not restricted to these objects. Its purposes being the 
promotion of general industry and improvement, it receives with favour every commu- 
nication and statement of facts which may admit of an useful application. 

The papers of tlio Society are printed periodically in The Jouhkal of Agricul- 
TURE, AM) THE TRANSACTIONS OP THE Hi&HIAND AM) AGRTCULTURAI SOCIETY OP SCOT- 
LAND,” published by Messrs. Blackwood, 45, George Street, Edinburgh, and 37, Pater- 
noster-Bow, London. 

The Society is prepared to recehe with attention all written communications, in the 
form of Essays, Reports, Notices of Experiments, and the like, which may be presented 
to it by Local Associations. Such communications, if approved of by tiie Society, will 
be inserted in the Transactions ; and opportunity will be given to the Authors or Asso- 
ciations of obtaining separate copies from the types for cii'culation in their Districts. 

All communications relating to Premiums, as well as Papers or Reports for publi- 
cation in the Transactions of the Society, and other subjects for the consideraiion of the 
Directors, are to be addressed to John Hall Maxweu^ Esq., the Secretary of the 
Society, at the Society’s Hall, Albyn Place, Edinburgh. 


NOTICE TO CANDIDATES, 

AND GENERAL RULES FOR COMPETITION. 

When subjects are specially selected for competition, it is always to he understood, 
1st, Thai however concisely tlio subjects themselves be announced, ample information 
ia required concerning them — ^2d, That this iniormation shall be fomided on experience 
or obsei'vation, and not on simple references and quotations from books~3d, That it 
aliall be digesftd as methodically as possible_and, 4th, That Drawings, Specimens, or 
Models, adapted to a defined scide (S inches to the foot, if conveniont) daAl accompany 
writings requiring iliem for illustration. 

Certain conditions are annexed to each of the various subjects of competition, as 
detailed in the List of Premiums ; and tiiese are rigidly enforced by the Sorieiy, as 
the only means of insuring regularity in the conduct of the business, and of distribut- 
ing exact justice among the Competitors. 

In idl Essays for Competition for Premiums offered, it is expected that when facts 
not generally known are stated, they will be authenticated by proper references. Com- 
petitors in Essays and Reports are required to quote, or state distinctly on the of 
the first page of their paper, the number and tiile of the subject or Premium for which 
they compete. They must not communicate their names, but transmit, along witli 
the Essays a sealed note, containing their names and addresses, and iuseribed on the 
back with some distinguishing motto or device, which riiall also be inscribed on the 
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£ssayi When regulation is neglected, such Essay shall not be received in compe- 
tition. If the Bjssayist formerly gained a Premium from the Society for a Paper 
communicated by him, it is recommended, tliat his sub&eq^uent Essay should bo written 
in a different hand from that of the former successful Paper. All c omm u ni cations 
designed for Competition must he written in a distinct and legible hand. 

None of the sealed notes, except those that bear the distinguishing motto or device 
of the Essays found entitled to Premiums will be opened ; and the sealed note will not, 
in any instance, be opened, without the consent of the author, unless a sum eq[ual to, at 
least, one-half of the Premium offered shall have been adjudged. But should no appli- 
cadott be made for the paper on or before the Ist of March in each year, it will be held 
as belonging to the Society. Such Essays as are not found entitled to any Premium 
will, with the sealed notes, he returned to the authors if required. The Society is to he 
at liberty to publish the Essays or extracts &om them, for wbidi the Premium, or 
part of shall be awarded. 

Candi^tes are requested to observe, that, in any instance, when Essays, Reports, or 
Certificates, are unsatisfactory, the S^ety is not bound to give the reward offered ; 
aud that, in certain cases, power is reserved of giving such part only of a Premium as 
the claim may be adjhdged to deserve ; hut Competitors may feri assured, that the 
Directors will always be indhned to judge liberally of their se\eral claims. 

Essays, Reports, or Communications, on subjects for which Premiums have in former 
years been offered, will still be received, although the subjects may now be discontinued 
on the List, and Honorary awards will be voted, when communications appear to 
merit them. 

Essays and Reports, for which no Premiums have been awarded, must^ if desired to 
be returned, he called for within one year from tlie date of Competition, otherwise the 
Sodety will not he responsible for the papers. 

Competitors will understand it as a condition having reference to every Premium and 
Reward offered by the Society, that the decisions of its Committees and Board of 
Directors, as confirmed by the Society, are to be final aud conclusive, and that it shall 
not he competent to raise any question or appeal toucliing such derisions before any 
other tribunaL 

In^ Reports of Experiments relating to the Improvement or Management of Land, 
it is expected that the expenses shall be accurately detailed. 

In all Premiums offered, having reference to Wright or Measure, the New or Impe- 
rial Standards are alone to he understood as referred to ; and Competitors are requu^ 
to state their calculations according to these, the only legal standards, otherwise the 
claim will not be entertained. 

When the Premiums are awarded in Medals or Plate, the Society will, in micli cases 
as the Directors may see proper, allow them to he paid in money, on the application of 
the successful Candidates. 

The Premiums awarded by the Society, are payable after the lOth February, for tlie 
preceding year. Orders payable at the Royal Bank of Scotland, are issued of that 
date, by the Directors, in name of the parties in whose favour the Premiums have been 
awarded. The orders will be delivered at the Society’s Hall, upon tlie receipts of tlie 
parties to whom the Premiums have been adjudged being presented ; or the parties 
may transmit, through any Bank, stamped receipts, or u<*gotiate bills, addressed to the 
Treasurer or Secretary, if done without expense to the Society. The receipt op bill 
must specify distinctly the Premium in discharge of which it is sent. 

Parties entitled to Pfofe or Medadi^ will, by themselves, or some persou having their 
authorify, apply at the Soriety’sHall, for an order on the Society’s Jeweller or Medallist. 
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PREMIUMS. 


- Soqety’s Halt, Albyn Place, 

Edinburgh, lOth February, 184S. 

The HIGHLAND AND AGRICULTURAL SOCIETY 
OF SCOTLAND offers the following PREMIUMS for 
Competition in 1846, and following years 


CLASS A. 

ESSAYS AND REPORTS. 

§ I. ON SUBJECTS CONNECTED WITH THE SCIENCE AND 
PRACTICE OF AGRICULTURE. 

1. EXPERIMENTS IN BEEP PLOtTCHlNO. 

For an approved Report of experiments made to ascertain the re- 
sults of subsoil ploughing, 'Trench ploughing, or any other mode of 
deep ploughing on thorough dmined laud, or on laud that does not 
require draining, with the comparative merits of the diffeient modes 
on the same soil — The Gold Medal. 

The expel imeuts must he made on not less than four acres of land, 
of, as nearly as possible, the same soil and dcsciiption, and the 
Report must state the description of soil, and the subsoil upon which 
it rests, in each of the methods of ploughing, one-half of which 
shall have hocu deep ploughed, and the other half cultivated in the 
ordinary %vay. The whole extent of ground to be under the same 
description of crop, and in other respects both portions to he culti- 
vated and managed alike. The quantity and quality of the produce 
of each poition to he stated; the depth reached by the plough to 
be noticed, ^vith such other observations as the espciimenters may 
(letm deserving of attention. 


B 
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Besides the principal Premium for the ycjir, the Society proposes to 
give Honorai'y Premiums for such reports os shall ho deserving of 
distinction. 

Eeports to be lodged by 10th of November, in any year. 

2. SPADE AND FOEK HUSBANDEY. 

The process of delving and subsoiling, by the joint operation of 
the spade and fork, having attracted considerable attention in the 
experimental field for the trial of implements, in connexion with the 
General Show at Glasgow in 1844, it is thought desirable to ascer- 
tain, with as much precision as practicable, the uses and advantages 
of those implements, when employed conjointly, in husbandry ; and, 
for an approved report on the subject, the Gold, or Medium Gold 
Medal, according to the merits of the communication, will be 
awarded. 

The Eeport must contain a description of the Implements, with mea- 
surements of their principal jmits, and the cost of the whole. It 
must describe the purimses for which they arc employed, the mode 
of using them, the circumstances in which they are considered 
to be particularly applicable, whctlier as respects the land to be 
worked, or the parties by w’hom it is cultivated, the advantages which 
may be held to belong to them in comparison with other Instru- 
ments for accomplishing the same objects, and the plan deemed most 
eligible for insuring the uniform sufficiency of tlio w’ork performed. 
It must further state the expense of tillage by them per acre on dif- 
ferent soils, the dcpdi to which the ground, where no impervious stra- 
tum occurs, can be conveniently penetrated by them, the average 
quantity of work executed by them per day, when two men ate em- 
jdoyed, theeflbet of their use upon tho poduce of land, aud such 
other particalars as may be deemed worthy of notice in illustration 
of the purposes to which they may be applied, or the benefits to be 
derived from them. 

Eeports to bo lodged by 10th of November 18i0, 

3 , ON ME advantages OP DIBBLING IN SOWING. 

For an approved Keport, founded on actual experiment or obser- 
vation, to ascertain and point out the advantages of sowing grain by 
the process of Dibbling — The Gold Medal or Ten SoyereiguSt 

Reports to he lodged by lOtli of Novemher 1840, 
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4 . ELECTRO CULTURE. 

For an approved Report on the Application of Galvanism or Elec- 
tricity to Cultivation — Thirty Sovereigns. 

No Essay to extend, when printed, to more than will fill ten pages of 
the size of the Quarterly Journal of Agriculture, unless it be accom- 
panied with accurato experiments and results. Essays so accom- 
panied to be preferred, cosleris paribus. 

Competition T^ill be open to Essays in the French, German, and Ita- 
lian languages, as well as to Essays in the English language. 

Essays to be lodged by 10th November 1846. 

Nora.— This Premium is proposed on the recommendation of James Adam Gordon, 
£sq[. of Enockcspock, ^^ho has placed the sum offered at die disposal of the 
Socict}', for the specific 'purpose indicated. Competitors are referred to tho 
Society's Premium List for 1845, which contains a statement on the subject 
by R. D. Forster, Esq., M.D« 

5 . ANALYSES OF THE ABItUS OF PLANTS. 

Fdp tin approved Scries of Quantitative Analyses of tho Ashes of 
tho Cultivated Plants^ — or of the more common weeds growing on 
the different soils in Scotland — ^Fifty Sovereigns. 

As the Society has already offered Premiums for tlie Analyses of Oats 
and Potatoes, Competitois who mako choice of cultivated plants 
will select any of the others in common cultivation, us wheat, bar** 
ley, turnips, or beaus. 

Tho more abundant weeds should also be selected for analysis^ ftill 
growm healthy plants being iU every case taken. Of such weeds, 
the following may be eniimerated i^^Sinapk arvenBis, common wild 
mustard or charlock Raphanus Raphanisimnu or jointed charlock. 
Triticum rtpenSy couch grass, or quick gra«s. ArrfiencaJierum 
avenctemmj oat grass. Smccio Jacobcm, ragwort. Bellh perenniSs 
common daisy. Banuncvlus aerie, repene et hnlboeuB, common 
buttercups. londiUB okraceouB et armim, sow thistles. Taraxa^ 
cum o^nalc, dandelion. Rumetc obiuei/diue et ertapue, common 
docks. CarduuB arvensis et lanceolatus^ common thistles. Spegula 
urveneie^ com spurrey ; and Tueeilapofarfara, common colt's foot. 

Separate analyses should be made of tho stalk of the plant and of the 
seeds, and in tho turnip or other plants with large roots, also of the 
bulb. Intending Competitors ai*e referred to the latest edition of 
Liebig's Agricultural Chemistry ; and, for an account of the best me^ 
ihod of ash analysis, to o paper by Drs, Will and Fresenius, on the 
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inorganic constitncnts of plant*?, in the Memoirs of tLo Cliemical So- 
ciety of London, Part IX. 

Ebsays to 1}C lodged by lOtli of November 1818. 

G. CONSTRUCTION OF TANKS. 

For an approved Report on the most economical method of con- 
stmeting Tanks for collecting hquid manure from stables, byres, and 
pigstyes, suitable to ordinary ferra-steadings ; and also on the best 
means of draining off from the dung-hill the liquid manure into the 
Tank — ^Ten Sovereigns. 

Competitors to state tbe most eligible materials for the purpose, the 
expense, and tbe form and proper dimensions in proportion to the 
number of cattle, &c., the best mode of drawing off the contents and 
of applying it to the soil. 

Hepoits to be lodged by 1 0th November 1 S-iG. 

7 . ON THE EFFECTS ATTENDING THE IMMEDIATE APPLICATION, 
and the continued results of CERTAIN SPECIAL MANURES. 

Fifty Sovereigns will be awarded in such proportions as the 
Directors may see proper for approved Reports as after mentioned, 
viz. — 

1. For an approved Report of experiments made with different 
manures, both separately and also mixed in certain proportions^ 
and applied either in solid or fluid form. Each experiment to be 
made rfowJ/e,— that is, on two separate portions of land of not less 
than one-eighth of an acre. 

The substances employed to bo Guano, Nitrate of Soda, Nitrate of 
Potash, Sulpbato of Soda, Sulphate of Magnesia, Sal Ammoniac, Sul- 
phate of Ammonia, Carbonate of Soda, Pearl Ash, Kelp, and Bones, 
or mixturos of these in specified proportions. The Ammonincal 
liquor of Gas Worts should also be tried; and it is particularly 
recommended that die refuse of any of our Manufactories, such as 
the Prussiate of Potash, and the anininl refuse of Sugar Worts, 
should be collected and cxpeiimcntcd upon. 

It is of importance, that the effects of such substances upon the Crops 
of the second, tliird, and fourth years should bo carefully observed 
and reported ; and though it is rot indispciisahle that a Report on 
this division of the premiuma, when sent in, should contain obser- 
vations made for more than one year, yet a higher value will be 
placed upon those in which such obsorvat\ous arc distinctly and 
carefully embodied. 
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The sutstanccs above mentioned, and any others of known composi- 
tion \>liich tlio experimenters may select, are to be tried after the 
following manner : A series of square or oblong portions, not less 
than one-eighth part of an acre each, are to bo marked olf in the 
field, and the different substances ap]>licd to tlic crop or seed upon 
each plot. Thus, if tlic substances to be esperimented on be Farm- 
yard Manure, Guano, Bono Dust, Sulphate of Ammonia, Kelp, and 
Nitrate of Soda, they may be aiTanged as under, two plots for each. 

In regard to the quantity of the several substances which ought 
to be laid on per acre, the Society considers it desirable that sepa- 
rate experiments should bo made upon dillcrent quantities of each 
substance ; for example, with kelp, the double set of experiments 
might be arranged thus : — 


Kelp 

3 cw’t.pcr 
acre. 

2 cwt. 

1 

3 cwt cwt 

1 

5 cwt 

6 cwt 

6 cwt. 

S cwt 

1 

4 <w't 1 3 cwt 

2 cwt 

1 cwt 


or different proportions of two or more substances may he contrasted 
with each other on the same field ; thus : — 


Nitrate 

of 

Soda, 

1 cwt 

Sulphate 

of 

Ammonia, 

cwt 

Nitrate 

of 

Soda, 

2 cwt 

Sulphate 

of 

Ammonia, 

1 CW't 

Nitrate 

of 

Soda, 

1 1 cwt 

Sulphate 

of 

Ammonia, 
2 cwt 

Sulpliato 

of 

Azmuouia, 

1 cwt 

Nitrate 

of 

Soda, 

H cwt. 

Sulphate 
of ! 

Ammonia, 
2 cwt 

1 

Nitrate 

of 

, Soda, 

! 1 cwt 

1 1 

Suljdiato 

of 

Ammonia, 

1 l^OW't 

1 

Nitrate 

of 

Soda, 

2 cwt 


The substances applied may be used either alone, or in addition 
to the whole or one-half of the usual dressing of farm-yard manure, 
or in any other way which the experimenter may think most likely 
to lead to important results. 

As the Society considers mixtures of several substances to be the 
most natural aud profitable mode of applying them, it strongly re- 
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commends that experiments with niistures of tlio suhstancos above 
named, should form a prominent part in tlio trials. The proportions 
of the several suhstaiiccs which aro mixed must in all cases be stated. 

As the object of the Socictj", in offering those Premiums, is to obtain 
results which will bo as valuable to the science as to the practice 
of agriculture, it must be understood, that while the number of tho 
experiments will be taken into account, the prefeience will be given 
to those which have been performed with the greatest accuracy. 
The value of the experiments will he enhanced, if accompanied 
writh an analysis or minute description of the soil on which they aro 
made, and moans of proving the purity of the manures which wero 
used. 

The quantity by weight, and the cost of the manures employed (in-p 
eluding cairiage, and every other expense), as well os the quantity 
and quality of the crop produced by each, must he accurately ascer- 
tiuned and reported, with the nature and qualities of the soil, its 
exposure, drainage, and such other particulars and observations as 
the Beporter may deem deserving of attention. 

The general conclusions and remarks which tho Reporters may deduce 
from the results of their experiments, are to he drawn up separately 
from the Tables, and to bo inserted immediately after their respective 
series of experiments ; and in every instance it is hoped that these 
shall ho as complete as tlie circumstances and opportunities for 
observation will admit. 

Competitors must, along with their reports, transmit, if required, half 
a pound weight of the soil, collected piior to the commencement of 
the experiment, and the same quantity of each kind of manure em- 
ployed. The number of the Premiums to bo aw^arded will be regu- 
lated by the value of tho papers received. 

The Society earnestly requests tho attention of landed proprietors to 
ibis very important subject, and consideis that much good might 
result by their either instituting experiments themselves, or inducing 
such of their tenants to do so, as they consider qualified to under- 
take them. 

As it is the intention of the Society to mahe public tho practical result 
of these experiments, it earnestly solicits fiom all quarters reports 
of carefully conducted experiments, however small they may be. 
Those who have no intention to compete for the Premiums, may yet 
obtain results which the Society would gladly record ijn their Trans- 
actions. 

Reports tp be lodged by 10th Novemher 1846. 
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2. Tlie Society, viewing the very great importance of substan- 
tiating, by actual observation and experience, the effects which 
Guano and other Special Manures exert on the soil for a certain 
number of years after their application, offers a Premium for an 
approved Report on this subject, to be given in 184*6, having refer- 
ence to the experience of two or more preceding seasons. This Pre- 
mium to be continued in 1847* It is intended chiefly for those 
Competitors who experimented and reported so successfully for the 
Premiums offered for Experiments with certain Special Manures 
in the three last years’ printed lists ; but it is open to others who may 
have followed the same, or similar enquiries. In all cases, the sub- 
sequent produce of the land which Imd received the Special Manure 
must bo noted xsarcfully by weight or measure, and compared with 
an equal portion of land that had received no Special Manure. 

Blank tables for reporting the results of tbo Experiments in either of 
the divisions of this subject, will be supplied on application at the 
Society's Hall, under signature of the motto intended to be adopted 
by the Competitor. 

Reports to be lodged by 10th November 184 • 

8. KELP* 

For an approved Report on tbe most economical and simple process 
by which Iodine, and the valuable salts which accompany it, can he 
extracted from Kelp or Sea Weed, especially as fitted to be carried 
on by tbe inhabitauts of the Northern and Western Highlands and 
Islands of Scotland — The Gold Medal or Ten Sovereigns. 

From the increased consumption and rise in price of Iodine, which 
have lately taken place, the Society has been induced to offer this 
Premium ; and it is suggested, that as the principal salts contained 
in Kelp, vi 2 s. carbonate of soda, chloride of potassium, and tlic iodide 
of sodium, may be separated from each other by the simple process 
of ludviation and crystalizarion, it might be possible to moke use of 
one heap of sea-weed as the fuel wherewith to evaporate and 
chrystalizG the soluble salts produced by the combostioii of a preced- 
ing one. Competitors may suggest any other simple and economical 
process, which would admit of pracrical application on the large scale, 
by the Kelp-burners of Scotland. Tbe Essays to contaiu a full 
account of the experiments made by die Competitors, with a descrip- 
tion of the apparatus employed, and an estimate of the whole ex- 
pense and the profits likely to icsull from the proposed method. 
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It Las Lecn stated tliat species of Laminaria^ and other sea-weeds 
growing in deep water, yield more Iodine than species of Fiicus 
found in shallow water. It will therefore ho desirahlo to notice 
the species of sea-weed from which Iodine may he procured in the 
largest quantity. 

Intending Competitors are referred to an E&say on Kelp by Dr. Fyfo, 
in the sixth volume of the Society's Transactions. 

Essays to ho lodged by lOth Kovembor 184G. 

9 . ON THE NUTRITIVE PROPERTIES OF TURNIPS RAISED WITH 
DIFFERENT MANURES. 

For an approved Report on the progressive improvement and in- 
crease in weight, (during a period of at least four months) of three ' 
lots of cattle, of not fewer than four in each lot, fed on turnips and 
straw, or turnips and hay, in the following manner — Twenty So- 
vereigns. 

1. Four fed on turnips groTO with guano alono. 

Four fed on .turnips grown with farm-j’ard manure alone. 

8. Pour fed on turnips grown with onc-half guano and onc-hiilf 
fann- 5 "ard manure. 

The Premium is offered with the view of ascertaining the comparative 
feeding properties of Tuniips grown with Guano, and with farm- 
yard manure. 

The animals selected to be as nearly as possible of the same age, 
weight, condition, and breed, and to be treated in a similar manner 
in evciy respect. 

The live weights of the animals to bo ascertained before they arc put 
up to feed, as well as at the close of the experiment, and if the 
animals are slaughtered, tlie dead weight aud quantity of tallow 
which they yield respectively. 

The turnips gi’own with the clitfercnt manures to be on land of equal 
quality and in equal condition, and the quantity supplied to each 
lot to be weighed. 

Heporis to be lodged by 10th November 18iG. 

10 . ON THE CULTIVATION OF RED CLOVER. 

For an approved Report on the best mode of managing Lands 
which have become sick or tired (as it is termed) of common Rod 
Clover, TrifoUum i)rat€n8e^ so as to restore their capability of pro- 



ESSAYS AKD BEPOETS. 


xvii 

perly yielding that crop for Lay, &c., without allcring the generally 
practiced system of rotation — The Gold Medal, or Tea SoToreigns. 

Ecportfl to be lodged by lOth November 1840. 

11, 0’S THE IMPBOVEMEKT AJfD MAXACEMEXT OF XATUllAL 
MEADOW. 

For an approved Report on the improvement of Natural Meadow 
by draining, lop dressing, or other means, and on the subsequent ma- 
nagement by manuring, or inigalion, and whore pasiuriug is to be 
adopted, on the system whereby it maybe rendered as little injurious 
as possible — The Gold Medal, or Plate of the same value. 

Eeports to be lodged hy IQth November 1817- 
la. ON BATSING TMPROVTlD VABITiTIES OF AGBICULTtJtt AL PLANTS. 

For an approved Report, founded on actual experiment, detailing 
the means which may have been successfully employed by the Re- 
porter for obtaining new and superior varieties, or improved sub- 
varieties, of the different cultivated Grains and Grasses, Clovers, 
Beans, Peas, Turnips, Potatoes, or other Agricultural Plants, either 
by minute attention to the selection of the Seed, by hybridation, or 
such other means as may have been found eflScacious — ^The Gold 
Medal, or Plate of the same value. 

It is necessary that the varieties and subvarieties reported upon shall 
have been proved capable of reproduction from seed, and also that 
the relation they bear to others, or well knowm sorts, shall be stated. 
Tlic Reporter is faitber requested to mention tho effects that ho may 
have observed by different soils, manures, &c.,* produced on tlio 
plants forming the subjects of icpoit, and how far he may have 
ascertaiued such effects to be lasting. 

Note. — S hould any improved variety reported upon bo tlic result of direct oxperi- 
niont by ovoss impregnation, involving conuderablo expense and long-eon* 
tinned attention, a higher Premium i\iU bo awarded. 

Reports to be lodged by 10th November 1840. 

13. POTATO BLOSSOMS. 

For an approved Repoii; on the re<?ult8 obtained, as to the quality 
and quantity of the crop, by picking the blossoms from the stems of 
the potatoes, instead of aUou ing the germs to ripen into seed a]>ples — 
The Medium Gold Medal. 
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TliO trials to be made with different varieties of Potatoes, and on por- 
tions of not less than onc-ei^»litli of an aero each, care being taken 
in removing the flowers that the stems are not injiucd. 

The Reports to bo lodged by 10th November 3816. 

14 . DISEASE IN POTATOES. 

1 , CUEMIC4L INVESTIGATION OF DISEASE IN POTATOES. 

For an approved Analyas of sound and unsound Potatoes, and of 
the soils on which they grew — Fifty Sovereigns. 

The object of the Society is to ascertain if, by tbo aid of chemical 
analysis, any light can he thrown on the cause of disease in Pota- 
toes, or upon the remedy to be applied* The analysis of tbo 
several varieties of Potato to embrace both their organic and inor- 
ganic constituents. The details of the experimental researches, 
which will include Potatoes both at inking np and at seed time, and 
the method of analysis adopted, to be ^ven in the Report. 

Reports to be lodged by 10th November 1840. 

it BOTANIOAL INVESTIGATION OF THU BEODNT DISH iSE IN POTATOES. 

For an approved Physiological Essay on the Disease which has 
recently effected Potatoes — The Gold Medal, or Ten Sovereigns. 

The Author is expected to give an account of the structure of the 
Potato in the healthy state, and to notice the changes which take 
place in it during the progress of the disease. 

It will also be of great impoitance if the Author can suggest any mean 
by which the disease may be prevented or emud. 

Reports to bo lodged by 10th November 1846. 

15 . VEGBTABtE PRODUCTIONS OF INDIA, CHINA, AND AMERICA. 

For an approved Report, on the Hardy or supposed Hardy Trees, 
and useful Herbaceous Plants, including Grains and Grasses, of China, 
the Himalaya country, the Falkland and South Sea Islands, Cali-* 
fomia, and the high north-western districts of America, whore such 
climate exists as to induce the belief that the Plants may be bene- 
ficially introduced into the»cuItivation of Scotland — The Gold and 
the Medium Gold Medals, according to the merits of the communi- 
cations. 

There being reason to believe, that in addition to the useful vcgotohle, 
productions M'hich have of lato years been introduced from Upper 
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ludia, California^ &o., many otlicrs may exist in tlio same regions, 
and in China, equally well suited to iliis climate, the Society Las 
been induced to offer the above Premiums, for the purpose of ob- 
taining the fullest information, relative both to the unintroduced 
sorts, and those already known in this country, with the view of en- 
couraging the introduction of the former, and the more extended 
culture of the latter. Reporters are, therefore, required to give the 
generic and specific names, with the authority for the same — ^toge- 
ther with the native names, in so far as known ; also, to state tho 
elevation of the locality and nature of the soil in which they are cul- 
tivated, or which they naturally inhahit, with their qualities or uses ; 
and it is further requested, that the descriptions he accompanied, in 
so far as possible, with specimens of tho plants and their fruit, seed, 
timher, or other products. 

Tho transmission of living plants in cases covered with glass, may he 
attempted where practicable, tbe cases being exposed to light, and 
the external air being excluded, and almost no water given during 
tho voyage. Where this plan is adopted, smaller seeds, berries, op 
heps, may be thickly mixed with tiic soil or earth in which the 
plants arc placed. Seeds may be sent home in the cones, wrapped 
in brown paper, packed in a box, to bo kept in a cool, airy part of 
the cabin, but on no account in the bold, nor in close tin' cases. In 
the event of the seeds of Coniferse being separated from the cones, 
with tho view of lessening the hulk and weight of packages, intend- 
ed for overland carriage, hasty and severe heating, in extracting the 
seeds, should be carefully avoided. 

Reports to be lodged by 10 th November, in any year. 

1 6. TUSSAC GBASS. 

For an approved report, founded upon actual experience, on the 
cultivation in this country, of the Tussac Grass, Bactylk empitosa 
— The Medium Gold Medal. 

Seeds of this valuable grass havinghcen lately introduced into Scotland 
from the Falkland Islands, where it is said to he found growing in 
gi'eat luxuriance, chiefly on peaty soils, within ihe infiuenee of tho 
sea. It is also said to grow on sandy soils under the same infiu- 
ence, and where the climate is similar to that of Great Britmn. 

This Premium is offered, in order that tho result of experiments made 
may be publicly known, and to ascertain if its extended cultivation 
in this country would be beneficial. 

Parties who have received portions of the parcels of seed transmitted 
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1)}' tlic Coloiiittl Socretaiy aio expected to rcpoifc on tbo rcbults of 
tlicir ospcnaient«?, including all tlio paiticulars refolding thcnij 
ivLetlier successful or not 

Beports to be lodged by lOtb of November 184G. 

17 . rcEDiNG or stock. 

For an approved Report of Expeiiments for ascertaining the actual 
addition of weight to growing and to fattening stock of all kinds, 
respectively, by the use of different kinds of food, as well as the 
exact effect of weighed quantities of food of different kinds, upon 
the quantity and quality of milk, in full grown milk cows in calf 
and not in calf— Hw&oiy Sovereigns, or plate of that value* 

The attention of the experiTnenier i^ill be dra%vii to the effects of Tur- 
nips, Carrot, Beet, Potatoes, or other roots, as well ns to those of 
Boans^ Oats, Barley, and Oil Cake, and to Uie opinion that waimtli 
is equal to a certmn amount of food. 

Before commencing the comparative experiments, the animals must bo 
fed on equal quantities of the same kinds of food for some weeks 
previously. 

The animals tiied against each other should be, as nearly as possible, 
of the same age, weight, condition, matin ity, and puiity of breed. 
Different bieeds may be compared, and this will form an interesting 
experiment of itself. 

The animals are to be treated, in every respect, alike. The food and 
diink to be regularly weighed and measuied, and samples of tbo 
food (when this can be done,) carefully analysed. The live and, if 
killed, the dead weights of the auimalb, at the close of tbo experi- 
ment, should be ascertained, and the quaudty of tallow which tlicy 
yield. 

Beports to bo lodged by lOlh November 1846, 

38. ON THE STRUCTURE AND PROPER! lES OP WOOL. 

For an approved Report on the Stiueture, Conformation, and Phy- 
sical Propeities of Wool ; and on the Nature and Uses of iho Seba- 
ceous Secretion of the Skin of the Sheep — the Yolk — The Gold 
Medal, or Ten Sovereigns. 

Under the foimcr bead must bo, included a detailed dcsciiption of the 
different kinds of Wool which are at present cultivated in the United 
Kingdom, with deductions as to their compaiativo value and utility 
for manufacturing purposes; and under the latter, ibo special influ- 
ences which the yolk exerts upon the Wool, the necessity or hmti- 
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lity of ai-tificial salving, anti in those circumstances ■uliere such has 
hcen used, the safest and most efficacious methods of removing it 
from the fleece, and the bleaching and pmifjing of dio Wool from 
tho gilting” that may have resulted from its application. 

Reports to be lodged by 10th of November 1847. 

19. REPORTS ON IMPROVED RURAL ECONOMY ABROAD. 

For approved accounts, founded on personal observation, of any 
ugeful practice or practices in Rural or Domestic Economy, adopted 
in other countries, which may seem fitted for being introduced with 
advantage into Great Britain — Tlie Gold or Silver Medal, accord- 
ing to the merits of the communication. 

The purpose chiefly contemplated by the offer of this Premium is to 
induce gentlemen who may visit other countiics, to take notice of, 
and record such particular piactices as may seem calculated to be- 
nefit their own country in tho branches of the aits referred to. The 
earliest opportunity will he taken of communicating the Reports to 
the public. 

Reports to be lodged by lOtl November in any yoar* 


ESSAYS AND REPORTS. 

I II. WOODS AND PLANTATIONS. 

1. pnnsiirMg ron extensive ptmixo. 

To the Proprietor who shall, within a period of five years immo- 
diately preceding, have planted on hiu property tho greatest extent 
of ground, not being less than 150 acres, and who shall communicate 
to the Society a satisfactory report of his operations, embracing the 
expense, description of soil, age, and kind of trees planted, the num- 
Icr of each sort per acre, mode of planting, e.ttpnt of “ beating np,” 
and general progress of the plantation, with such observations as his 
experience may suggest — The Gold Medal. 

Althongh not a Condition, it will ho a recommendation, that tho Bc« 
port contain a notice of tho undcilying rocks, and of the geological 
features of tho distriqt. 

Eoports to he lodged by tao 10th of Novemher in any year. 
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2. REPORTS ON RECENT PLANTATIONS, 

I*or an approyed Report, by a proprietor, of plantations formed by 
bim on his own property to an extent of not less than fifty acres, 
within a period of not more than ten nor less than four years preced- 
ing the date of his Report — The Gold Medal, 

The Report should comprehend every interesting particular: among 
others, the exposure and altitude of the place, and general character 
of the soil — whether lime has been used, and, if so, its mode of ap- 
plication and apparent effect — ^the same of any sort of manure or 
other fertilising substance — ^the mode of fencing and of planting 
adopted — ^tbe kind of trees planted, and the number of each kihd 
per acre-"their relative progress — ^the proportion of blanks and 
deaths at the end of three years — the system of management — the 
state of the plantations at the date of making tho report — and the 
expense per acre, as nearly as can be calculated. 

Reports to he lodged by tOth November in any year, 

S. 6W ^LANTINU WlTnlN THE INFLUENCE OE THE SEA, OR ON EXPOSED 
UARRBN TR.ICTS. 

For an approved Report on successful Planting within the influ- 
ence of the sea, or on very bleak, peaty or sandy tracts, founded on 
observation of the habits and appearance of thadifleront sorts of trees 
Considered as best suited for such situations— Tho Gold Medal, or 
Plate of the same value. 

Great disappointment having arisen to landed proprietots, in different 
parts of country, in planting Waste Grounds, espcciiilly on the 
sea coast, the above Premium is offered, with a view of directing 
attention to the subject* 

Information is particularly desired regarding trees calculated for grow* 
ing in situations unfavourable to most of tlic more generally culti- 
vated sorts, as in bleak heaths, barren sandy links, and exposed ma- 
ritime situations ; and with respect to tho last of those, the value of 
the Pinus Pmastei^^ or the more hardy variety of that tree from the 
downs of Bourdeaux, (called Pmus marUimo, should he as- 

certained. 

Tlio reporter is requested to specify the nature of the surface soil, and 
although not a Condition, it would ho t recommendation that the 
Report contain a notice of tho underlying rocks, and of the gcologi- 
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cal features of the District, with its elevation, exposure, and distance 
fiom the sea. 

Eeports to he lodged by lOth November in any year, 

4. FOUMATION or AEBOBETtJMS. 

For an approved Report by a proprietor in Scotland on tbe for- 
mation of the most varied, extensive and judiciously arranged collec- 
tion of hardy, or supposed hardy, forest and ornamental trees — either 
speciea or marked •oarieties — Twenty Sovereigns, or a piece of Plate 
of that value. 

There is reason to believe that important arboricultural knowledge 
may be obtained by the judicious formation of Arborctums in vari- 
ous parts of the country, where opportunities may be afforded of 
comparing the gioutb and habits of the different species and varie- 
ties of Hardy Trees. It is required, therefore, that such Arboretum 
shall be formed, so as to afford proper space for the future develop- 
ment of each specimen. The Hopoi t must specify the date of plant- 
ing, with tlie age and height of each specimen at that time. It 
must also state, whether the tree is a seedling, a cutting, a layer, or 
a grafted plant ; and if the latter, on what stock it had been grafted. 
Information must be afforded, relative to the nature and previous 
preparation of the soil, the altitude and exposure of the place ; men- 
tioning also^ whether it be in the vicinity of a large town, manufac- 
tory, lake, or marsh, vAiere smoke or hoar frost may be supposed to 
exert their indncncc on the growtli of the plants generally, or on 
any particular section or sections of them. Any means used for 
protecting or fencing tlio Arboretum should be stated. 

The Beport must be accompanied with a correct plan of tho Arbore- 
tum, on a scale of not less than two inches to the chain, showing 
the relative disposition of each specimen, which may be marked on 
the plan, thus (2.) the figure in the centre, corresponding with that 
nttashed io the name oontoined in the Report, or in an accompany- 
ing List In coses where such a plan cannot well be madc^ (as, for 
example, when an Arboretum is formed on the cidefi of an approadbi 
to a mausion-housc, which will often bo found an admirable locality 
for the purpose,} an accurate description of tho distribution and 
arrangement of the trees must bo given. 

Reports to be lodged by lOtb November in anyyear# 
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5 . DISEASES OF THE LAECIT, 

For an approved Report on the Diseases which prevail In the 
Larch Plantations of Scotland, — Twenty Sovereigns, or Plate of the 
same valae. 

The writer is required to dcsciiho the different diseases commonly 
called heart rot^ canker^ and wMte hug^ and to state the manner in 
which they appear to affect various parts of the plants as the root, 
the trank and hark, the leaves, and the fruit or cones. He is re- 
quired to direct attention to the annual layers in the wood of trees 
that have been felled, so as to ascertain, if possible, the period or 
year in which a decay of vigour first exhibited itself in the plants 
affected. 

The writer is farther requested to state the ago at which the diseases 
most generally manifest themselves ; tho situations in which they 
have chiefly appeared^ with respect to tho geological formation ; the 
wetness, dr3Tie8S, stiff nature, or other conditions of thtf soil or sub- 
soil; elevation, exposure, cheeks of growth fiom pruning or other 
causes, and evils arising from inattention to proper thinning; and 
to mention whether the latch had been planted soon after a previous 
crop of Scotch fir or other timber had been removed from the ground. 
He is especially required to observe, whetber, and under what cir^ 
cumstances, trees have, in any case, escaped injury, or whether from 
any obvious cause the diseases, after appearing, have spontaneously 
ceased ; and he is requested to ascertain, as far as possible, the kinds 
of seed that have been used, whether they have been derived from 
the cones of trees ciiltimted in this country, or procured from the 
forests of Switzerland and the TjtoI. 

Farther, as it is highly important to ascertain if any means exist of 
averting the progress of decay, and restoring the vigour of the trees 
affected, experiments with this view will he considered with especial 
favour. 

The Report must he accomjHinicd with such specimens of the timber, 
soils, rocks, &c., os may tend to illu&tratc any pniticular remarks or 
opinions of the author. 

Iteports to bo lodged by lOtb of iTovember 1816 . 

6, FOUEST TREES, OTHER THAN CONII'ER-tl. 

For an approved Report on the more extended intioduction of 
hardy, useful, or ornamental Trees, other than Conircrae, which have 
pot hitherto been generally cultivated io Scotland*— The Gold Medal. 
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The Report should specify, as distinctly as possible, the kinds of trees 
expeiimented upon, giving their popular names, or those by which 
they aie known in the nursery gardens, and, when practicable, their 
scientific or botanical names. The nature of the locality of the 
plantation should likewise be described, as to soil, exposure, shelter, 
and elevation above the level of the sea. The adaptation of the 
trees for use or ornament should be mentioned. Poiticular attention 
is directed to the various kinds of American Elms, the Hymalayan 
Oaks, Ashes, and Sycamores; to the Quercm Mirbeekii of Algeria> 
the Playiera Riekardi^ and the Tilia HeterophifUa. Attention should 
also be given to the Fopidus Monilrferai black Italian Poplar, which 
affords useful timber for many country purposes. The Beeches of 
Tcira del Fucgo, and of the Falkland Islands, as well as the Brown 
Birch of South America are still ver\ rare in this country, but well 
worthy of attention. 

Reports to be lodged by lOth November in any year, 

«< 

8. ON BECENTLY INTBODDCED CONlVEB.e. 

For an approved Report on the results attending the culture of the 
recently-introduced Coniferous Trees — The Gold or Silver Medal, 
according to the merits of the communication. 

It is the wish of the Society to ascertain how far the various recently 
introduced kinds of the Pine or Fir Tribe are likely to prove either 
useful or ornamental trees in the climate of Scotland ; such as Cedrus 
Diodara, Pmus exceUa^ and Abies Morinda, from Nepaul ; Abies 
Douglasii and A. Mmsiimi, from North West America and Cali- 
fornia; Araiu:ariaimhncata,ivom Chili; Oryptomiria Japoniea or 
Japan Cedar, from Shanghai in China, Pinm Austriaca, or Black 
Pine, and Finns Cemhra Rdmtica, or Swiss Stone Pine. Informa- 
tion is thcR^forc desired os to the Soils and exposures which seem 
best adapted for these different species, or as many of them as have 
been cultivated by the Reporter ; also as to the advantage of shel- 
tering any of them while young, by means of Scotch Firs, or 
Spruces, as nurses. Comparatiye statements should be ^ven, as far 
as possible, between tlieir respective progress in growth and that of 
the more commonly cultivated sorts, such as Scotch Fir, Larch, 
Spruce, and Silver Fir ; aud their comparative general qualities, as 
forest or ornamental trees, should also be mentioned. 

Reports to be lodged by 10th November in any year. 

c 



xxvl 


I'Sg/LYS AND BEPOBTS. 


9. MCfBE EXTENDED INTBOD0CTION OF KNOWN SPECIES OP 
THE FIB TBIBE. 

To tlie person who shall, within six years from 184?, indusive, 
have introduced from any part of the world, seeds capable of germi- 
nation, the produce of hardy spedes of the Fir Tribes which have 
been already introduced into Britain, hut of which only a few plants 
have been raised — The Gold or the Silver Medal, or a piece of Plate 
of such value as the Directors may, in the circumstances of the case, 
deem adequate. 

It is required that the quantity of seeds of each species imported shall 
be sntHcicnt to afford at least 250 seedling plants ; and farther, that 
before the Premium be awarded, the number of seedling plants of 
each species actually raised in Scotland, shall not be less than 50. 
Attention is particularly directed to Araucaria imbrlcaia, JPinus 
ponderoaoi^ Ijimhertiana^aiid. Sahiniana ; to Ahlea Douglasii 7iohil%s 
grandis^ and Menaieszis and to Tojrodium sempervirens which last 
is abundant in die vicinity of St. Francisco, and throughout the low 
sandy plains of California. Intending Competitors are referred to 
the Premium No. 15, § 1, Class A., Essays and Beports, as to the 
manner in which seeds ought to he transmitted to this country. 
Beports to be lodged by lOth November 1848. 


ESSAYS AND REPORTS. 

§ III.— WASTE LANDS. 

1, IMFBOVBMENT OP A SFKCXFIED EXTENT OF WASTE LAND BY 

TXLLAOE. 

1. To the Proprietor or Tenant in Scotland who shall ti-ansmit to 
the Society an approved Report of having &uccobs»fully improved, and 
brought into profitable tillage, within a period of five years imme- 
diately preceding the date of his communication, an extent of waste 
and hitherto uncultivated Land, not being less than fifty acres — The 
Gold Medal. 

To the Tenant in Scotland who shall transmit to the Society 
an approved Report of having, within the period of three years 
preceding the date of his Report, successfully improved, and 
brought into profitable tillage, an extent of waste and hitherto uncul- 
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tivated Land, not being less than twenty acres on the same farm — 
The Silver Medal. 

The Reports in competidon for both Premiums may comprehend such 
geneml observations on the Improvement of Waste Lands as the 
writer s experience may lead liim to maJce ; but they are required to 
refer especially to the land reclaimed, (which, if not in one con- 
tinuous tract, must be in fields of considerable extent) to the nature 
of the soil, the previous state and probable value of the ground, the 
obstacles opposed to its improvement, the mode of management 
adopted, and in so far as can be ascertained, the produce and value 
of the subsequent crops ; and the land must have home one crop of 
grain, at least, previous to the year in which the Report is made. 
The Reports must be accompanied by a detailed statement of the 
expense, and by a certified measurement of the ground. Competi- 
tors for the more limited extent improved will observe, that, having 
gained the Silver Medal, it shall not he competent to include the 
same improvement in a subsequent claim for the Gold Medal. 

Reports to he lodged by tlie 10th of November in any year. 


2 . IMPROVEMENT OP MUIR OR MOSS GROUND BY TOP-DRESSING. 

To the Proprietor or Tenant in Scotland who dball transmit to 
the Society an approved Report of having, within the three 
years immediately preceding the date of his Report, successfully 
improved the pasturage of not less than thirty acres of Muir or Moss 
Lands, by moans of Top-Dresring without Tillage — ^The Gold 
Medal. 

The Society has been giveu to understand, as the result of actual ex- 
periment, that a great extent of muir and moss land in Scotland 
may be converted into, comparatively speaking, superior pasturage, 
by top-dressing without tillage ; and it is, therefore, desirous of 
encouraging such experiments. Reports must state tiie particular 
mode of top-dressing adopted, and the expense per acre, and as many 
particulars os possible regarding the previous natural products of the 
soil, the elevation of the ground, and the changes produced by tbe 
application of the top-dressing, and also whether, and to what extent, 
the lands had been at the same time, or previously, drained. 

Reports to he lodged by 1 0th November in any year. 
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ESSAYS AND REPORTS. 

§ IV.— AGRICULTURAL MACHINERY, 

1 . ON THE COMPARATIVE ADVANTAGES OP DIFFERENT DESCRIPTIONS OP 
MACHINES FOE THRASHING GRAIN. 

For an approved Report of a series of experiments, properly 
autbenticated, showing the comparative results of thrashing a given 
quantity of the same kind and quality of grain by the common Scotch 
Thrashing Machine, by the Drum Machine ; and also, where 
practicable, by the English High Speed Beater — Twenty Sovereigns. 

Each machine employed in the expenments must he fitted with shaking 
and dressing, or winnowing machinery, so that the grain may be 
delivered from the machine fit for market. The quantity thrashed 
in one experiment on each machine is not to he less than five quar- 
ters, and the experiment repeated three times, hut it is not essential 
that the kind and quality of the grain be the same for each repeti- 
Uon. 

For the convenience of comparison, it is desirable that the 2 >ow&' em- 
ployed should in all cases he horses, and the same set in all cases, 
but if it is found necessary to use steam machines, non-condensing 
engines should he preferred as being more easily compared — and in 
such cases the pressure of the steam per square inch in the boiler 
must he carefully registered, and, if possible, also iu the cylinder, by 
means of the steam indicator. The diameter of the cylinder, length 
of the stroke of piston, and the number of strokes per minute, to bo 
also noted. 

Competitors, in stating their results, are requested to have regard to the 
quantity of grain thrashed — the time and power employed — tho 
quality of the thrashing, whether clean or foul— the state of the 
straw, whether it is broken or remaining entire, by comparison from 
the different machines; and also the condition of the dressed grain, 
whether any portion of it has been broken or bruised. The average 
length of straw in the sheaf, and any other particulars that may 
appear to the experimenter to he of importance, to be also noticed. 

Eeports to be lodged by 10th November 1846. 
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2 . INVENTION OR IMPROVEMENT OP IMPLEMENTS OP HUSBANDRY. 

To the person who shall invent or improve any Instrument or 
JIachine applicable to Husbandry or Rural Economy, which, from 
its utility in saving labour or expense, simplicity, or cheapness of 
construction, or other circumstances, shall be deemed by the Society 
deserving of public notice — The Gold or the Silver Medal, or such 
sum in money, taking into account the value of the Model, as the 
communication shall appear to deserve. 

The account of the implement must be accompanied by a model, made 
to a scale of three inches to the foot, to be deposited, if approved, 
in the Society's Museum. The model to be formed of wood or 
metal ; and the notice or description transmitted with it must specify, 
according to the best of the inventor’s abilities, the purpose or ad- 
vantage of his invention or improvement. When machines or models 
are transmitted, it must be stated whether they have been elsewhere 
exhibited or described. Models and descriptions may be lodged at 
any time with the Secretary, 

ROCKS, MINES, AND MINERALS. 

This section of the Premiums has been suspended, there being 
in hand a considerable accnmulation of unpublished Sarveys and 
Reports. 


CLASS B. 

CROPS AND CULTURE. 

1 . NEW PLANTS ADAPTED TO HELD CULTUHE. 

For an approved Report of any new species or variety of useful 
Plant adapted to the dfrdinaty field-culture of Scotland — ^The Gold 
or Silver Medal, or a Piece of Plate, according to the merits of the 
communicatiou. 

Attention is directed to the raising or procuiing of new varieties of 
cereal grains and leguminous plants, as well as of the more useful 
herbage and forage plants, and particularly of a nutritious and succu- 
lent vegetable for Spring food for Ewes, to preserve them in Milk in 
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seasons when Grass is latc^ and Tin nips haye lost their piopertics 
for that object. 

Spedmens of the Giains and Plants to be tiausmittod, if this can con- 
veniently he done. 

Reports to be lodged by 10th November In any year. 

2. SE£D rOBGOBN AND OTBEB CHOPS. 

The Society, vith the view of aiding Local Associations and 
Individuals in the improvement of the different varieties of Grain, 
&a, best adapted for their respective localities, offers for each of the 
years 1846 and 1847, in six several Districts, the Society'^s Silver 
Medal to the Grower of the best of each of the following Seeds raibcd 
in the Diatrict in which the Competition is held : — 

I. For the best and approved parcel of any named variety of 
White Seed Wheat. 

5. For the best and approved parcel of Red Seed Wheat. 

8. For the best and approved parcel of Chevalier Barley. 

4. For the best and approved parcel of any other named variety 
of Seed Barley. 

6, For the best and approved parcel of Potato Oats. 

6. For the best and approved parcel of Hopetoun Oats. 

7. For the best and approved parcel of any other named variety 
of Early Seed Oats. 

8. For the best and approved parcel of any named variety of 
late Seed Oats. 

9. For the best and approved parcel of any named variety of 
Field Bean. 

10. For the best and approved parcel of any named variety of 
Early Field Peas. 

II. For the best and approved parcel of any named variety of 
late Field Peas. 

15. For the best and approved parcel of Common Tares or 
Vetches. 

J8. For the best and approved parcel of peiennial Bye Grass 
Peed. 

14. For the best and approved paicel of Timothy Grass Seed. 

16. For the best and approved parcel of any variety of Potato. 

OONnXTiONS. 

Xooal Aittodaiaons and indSvidUfkls intoning to iostiiajte competitions for any of 
the hhote wedMflk te vith the Seereiary of fhe Soi^y a atatemeni: of the diffo* 
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rent descriptions of seeds Intended to be competed for, v^ith a satisfactory guarantee 
that Money Prominms shall be given to the extent of not less than £2 sterling for 
each variely of snch seeds. 

2 . In each District a Convener, to be appointed by the Society, with the aid of the 
other Members of the Society in Uie District, and of the Local Aj^ociation or Individual 
coiitiibating the Mone> Premiums, will fix the time and place of Competition, appoint 
the Judges, and make all other necessary arrangements. 

3. The quantity shown in Competition by each grower must not be less than three 
quarters of each variety of grain, two quarters of Beaus, Peas, Vetches, and Grass 
Seeds, and half a ton of Potatoes. 

4. The Judges shall be guided in their awards — Ist, By the purity of the Seed;— 2d, 
By its freeness from extraneous Seeds;— ^<1, 3d, Where there is an equality in these 
respects, by the weight. 

5. Each Competitor to whom a medid shall be adjudged, must, immediately alter 
his preference is declared, transmit to the assistant to the curator of the S^cty’s 
Museum, free of expense, a sample of the seed for which the medal shall Iiave been 
awarded; and when the seed consists of grain or grass seed, the quantity to be 
transmitted is not to be less tlian lialf a gallon. 

3. The Conveners in tlie Distnets in which Competitions are to be held, will he fur^ 
nishud with blank schedules for malting up rctorns of the awards of flie Judges^ which 
must be transmitted to the Secretary within fifteen da}S from the dates of the 
Competitions. 

7. The returns must showr, as accurately as possible, the quantity of produce per 
impcml acre, as also the altitude, exposure, and nature of the soil on which the crops 
were raised, together with the dates of sowing and reaping and, in the case of grain or 
grass seed, tiie weight per busheL 

8. Schedules, containing returns of Competitions, mnst^ at latesi^ reach the Secretary 
by the lOtii November in the year in whi<^ the Competitions take place. 

First District — The County of Nairn : Preinintos to the 
growers of — 

1. The best approved parcel of any named variety of White Seed 
Wheat, 

2. The best approved parcel of any named variety of Seed Barley. 

5. The best approved parcel of any named variety of Early Seed 
Oats. 

4. The best approved parcel of any named variety of late Seed 
Oats. 

6. The best approved parcel of perennial Rye Gr&ss Seed. 

Second District — Dalkeith: Premiums to the growers of, 

1. The best approved parcel of Potato Oats. 

2. The best approved parcel of Hopetoun Oats. 

8. The best approved parcel of Barbaeblaw Oats. 

4. The best approved parcel of Dun Oats. 

5. The best approved parcel of any other variety of Early Seed 
Oats. 
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6. The best approved parcel of any other variety of Lato Seed 
Oats. 

7. The best approved parcel of Chevalier Barley. 

8. The best approved parcel of any other variety of Seed Barley. 

9. The best approved parcel of Hunter's Wheal — crop 1845. 

10. The best approved parcel of Hunter’s Wheatr— crop 184(). 

11. Any other variety of White Seed Wheat — 1846. 

12. Any other variety of Red Seed Wheat — 1846. 

First District — Convener, William Mackintosh, Esq. of Geddes. 

Second District — Convener, Robert Scott MoncriefF, Esq. 

The Pi’cmiums in these districts will be awarded under the general 
conditions above mentioned. 

Application^^ from any of the above districts which may desire to have 
the Premiums continued for another year, or from other districts 
which have not already had the Premiums, to be lodged with the 
Secretary of the Society by 10th of November next. The Direc- 
tors will select from the applications the six Districts for 1847. 


3. turnip seed. 

1st, Swedish Turnip, 

District — The Counties op Berwick and Eoxi^jctRun. 

To the person in the Counties of Berwick and Roxburgh who 
shall have grown, in the year 1846, a quantity of ilot less than ten 
quarters of the most approved quality of awdj#i«iy^varicty of y 
fleshed Swedish Turnip, either from )silitk iwl purest lijjproved 
stock of mature selected and transplanted IMiW/ dir lutlflps pren 

duced from the seed of bulbs, which shall haVtS been so selected and 
transplanted — ^The Gold Medal, or Ten SovOffeigns. 

2d, Yellow Field Turnip. 

District — ^The Counties op Aberdeen, Kincardine, Moray, and 

Banpp. 

To the person in the Counties of Aberdeen, Kincardine, Moiay, 
and Bonf^ who shall, in the year 1 847, have grown a quantity of not 
less than ten quarters of the most apptoved quality of seed of any 
variety of Y^ow Field Turnip (Swedes excepted,) from the best 
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aud purest apjTOved stock of mature selected and transplanted bulbs, 
or from turnips produced from the seed of bulbs which bhall have 
been so selected and transplanted — The Gold Medal or Ten So- 
vereigns* 


8d, WniTB Globe Turnip. 

District — The County op Dumpries. 

To the person in the County of Dumfries who shall, in the year 
1847, have grown a quantity of not less than ten quarters of the most 
approved quality of seed of any variety of White Globe Turnip, 
from the best and purest approved stock of mature selected and 
transplanted bulbs, or irom turnips produced from the seed of bulbs, 
which shall have been so selected and transplanted — The Gold 
Medal or Ten Sovereigns. 

Considerable diaappointmont and loss having been experienced of late 
years by turnip growers in certain districts, from inattention to the 
proper selection and management of seed crops, and their isolation 
from other similar crops, the Society offers the above Premiums with 
the view of directing attention to, and encouraging die more careful 
growth of turnip seeds from selected and transplanted stocks. 

Competitors for 1846 must have lodged intimation of their intention 
with the Secretary of the Society, on or before tlio Ist of December 
last; and Competitors for 1847 must make similar intimation on or 
before the 1st of December next, so as to admit of an inspection of 
die growing crops being made by persons appointed by die Society, 
who will ho guided in their opinions, 

Ibt, By the purity of the stock. 

2d, By the symmetry of the form. 

3d, By the apparent hardiness of the variety. 

4Lh, By its apparent copahility of yielding a bulky or heavy crop. 

5di, By the quality of the seed raised. 

Competitors in 1846 are required to lodge, on or before die lOdi No- 
vember next, and those in 1847, on or before the 10th November 
in that yeor^ a properly cerdded statement of the extent of ground 
they had under crop, and the quantity of clean marketable seed 
harvested, accompanied with a fair sample of not less dian one peck, 
and twenty plants of each variety of the turnip, as specimens, to be 
delivered free at the Society’s Museum, George IV. Bridge, Edin- 
burgh. 
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4*. (iREEN CROPS ON HILL FARMS. 

The Society, with the view of aiding Local Associations in thoir 
efforts for improving the management of Turnip and Potato Cultiva- 
tion on Hill Farm^, which has been represented as being still ex- 
tremely defective in several districts, offers the following Premiums 
for Competition in 1846 and 1847, the one-half of the amount to be 
contributed by each Association claiming the Premiums. 

For the best managed Crop of Potatoes or Turnips in respect to 
the cleaning of the land, and the general good working of the Crop — 
Three Sovereigns. 

For the second best ditto — Two Sovereigns. 

For the third best ditto — One Sovereign. 

Applications have been made for these Premiums in 1846 by 

Tbe Glenkens Agiicultiiral Society, Stewartry of Kirkcudbright — 
Convener, William Scot, Esq. of Craigmuic. 

The Kintpe Agricultural Society, County of Argyle — Convener, 
Richard Campbell, Esq. of Auchinbreck. 

CONDITIONS. 

1. The proportion of Green Crop, of Turnip, and Potato, ^all be onc-third of tlie 
land on tlie Rum, which shall be ploughed that year. 

3, The minimam extent of land under green crop, as above, shall be six imperial 
acres. 

3. The proportion of Turnip shall be at least onc-fourtli of the green crop as above. 

4. The whole laud of tho farm under green crop shall ho shown in competition. 

5. The Premiums ai'e offered for Competitiou in ilic years 1 846 and 1847. Ap])li- 
cations by Local Associations, aecompanxed by guarantees for x>ayiueut of one-lmlf of 
the amount of ilfe Premiums, to ho lodged with the Secretary of the Society on or 
before the Ut day of May in each year. 

6 . The names of intending Competitors to bo intimated to tho Convenors to be ap- 
pointed by Hie Sodety, on or before tlio 15th day of May in each year 5 and it shall 
then be competent to the Convener to add sncli otliers to tbe List as ho may think de- 
serving of enoouragement, but after tliat day no additional luime sliall be ivceivod. 

7. There must not be fower than two Competitors in each District ; and tho C’oin oner 
and OommittGO sliall have power to withhold the Premiums, or divide them in such 
manner as tliey shall consider most equitable. The gainer of the first Premium to ho 
predtuded from competing in the subsequent year. In the cvuiit of tliei*o being only 
one Competitor, it win be in the power of the Committee to vote a portion of one of 
the Premiums, if his merits shall appear to be such as to deserve it. 

8 . The Inspectors to he fixed by tho respective Conveners sliall decide the Premiums, 
with the assistance of snch othmr Members of the Society as may attend. 

The awards to be made and intimated to the Secretary of the Sodety on or before 
the Ist of December in each year; and Conveners are particularly requosted to state 
in their reports the proportion of each lot cropped, aa above mentioned, and to offer 
any suggestions which they may condder of importance. 
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CHOPS AND CULTUBK. 

6. VKKMI17MS POtt QUEEN CROPS ON SMALL POSSESSIONS. 

The Society, with the view of improving the cultivation of *sniall 
possessions, by the introduction of Green Crops, will give the follo^v-. 
iug Premiums in the Districts after-mentioned, viz. ; — 

The Parishes op Kenmohe and Killin, including the portion of tlic 
parish of Weem on Loch Taysidb.'— Convener, the Marqui-s of 
Brcada]banc. 

The District op Glenkens, Stewartry of Kirkcudbright.— Convoucp 
W. G- Yorstonn, Esq. of Garroch. 

The Islands op Orkney.— Convener, William Balfour, Esq., Birslou 
Brae. 

The Island op Skye. — Conveners, Lord Macdonald and Norman Mac- 
leod, Esq. of Maclcod ; in ibcir absence, their Factors arc authoii/Ad 
to act. 


prkmiumb. 

For the best and approved Green Crop — Three Soveicigns^ 

For the second best do. — Two and a-half Sovereigns, 

For the third host do. — One and a-half Sovereign. 

For the fourth best do. — One Sovereign. 

CONDITIONS. 

1. The CompedUon to he limhcd to Teuants occupying not more tliaii 40 acres of 
land. 

2. The quantity of ground under Qrocn Crop to bo fixed by tiio Conyoner,-— at least 
ono-half of the Green Crop to be Tiuruips, and tliat portion which is in Green Crop in 
1846 must bo sown out, with suflicient quantities of Clovers and Ryo Qiasts the 
White Crop in 1847. 

3. The nanies of intending Coin|wtitors to ho iutiniatod to tho OmvenerH appointed 
by tho Society, on or before tlie Ifttli day of May 18H>; and it simll then be eouipeteiit 
to tho OotiTeticr to add such otln^rs to tho Listus he may think desorviug of <«ne()urag(*- 
ZAon1> but after that day no additional name shall bo 3 '<*ceive(l 

4. There muet not be fower than two Competitoi's in each district ; and tim Con* 
veuor and Ckmimittee shall have power to withhold tlio Promiume, or divide thorn in 
such manner as they shall consider most equitable. Tho gainer of the first XVotnium 
to be preluded from competing in subsequent years. In the event of there boing only 
one Competitor, it sliall be in tiio power of the Committee to vote a portion of one of 
the Premiums, if his merits shall appear to he such as to deservo it. 

A Tho Inspeetoi's to be fixed by the respective Conveiiere^ who, with tiie assistaiico 
of such other Members of the Society as may attend, shall d^ide tho Premiums. 

The awards to he made and intimated to the Secretary of tho Society on or boforo 
the Ist of December in each year j and Convenors aro particularly requested to slate 
in their reports the proportion of each lot eropped, as above mentioned, and to oiler 
any suggestions whi<^ they may coiudder of importauco. 
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Similar Ppemiums will be given in four additional Parffalica in the yeai* 1817, and 
three succeeding years, on guarantees for the payment of ono^iolf of the l^rcmiums 
being lodged with the Secretary on or before the Ist of October 1846. 

6. PLOUGHING COMPETITIONS. 

Premiums to Ploughmen for improvement in Ploughing having 
for some years been given very generally over the country by the 
resident Gentlemen and Local ‘Farming Societies, the Highland and 
Agricultural Society has, in the meantime, discontinued its money 
prizes ; but, being desirous of encouraging improvement in this 
branch of husbandry, the Society will give its Silver Plough Medal 
to the Ploughman found to be the best at such competitions, whether 
he has gained the Medal at a previous Competition or not, provided 
not fewer that fifteen Ploughs shall have started, and that Premiums 
in money to an amount not less than Three Sovereigns shall have 
been awarded. It shall be imperative on the J udges of the compe- 
tition, in deciding on the merits of the competitors, to take into con- 
sideration the time occupied in ploughing the ground assigned to 
them respectively ; and in all cases to give the Society’s Medal to 
the competitor found entitled to the first money Premium in addition 
to it. The Medal will be issued upon a report from one or more 
Membei-s of the Society, who shall have actually attended the com- 
petition. This Report must state, 

1. The date and place of Competition. 

2. That the Member who signs the Report was present at the Com- 
petition, 

3. The number of Ploughs which competed. 

4. The number and amount of the money rremiums awarded. 

5. The names of the Ploughmen to whom the Premiums were award- 
ed ; and, if servants, in whose employment they arc ; the estimated 
quantity of ground assigned for ploughing ; the time occupied by 
the competitors respectively in ploughing it ; the sum voted to each ; 
and that the Society’s Medal was avvorded to the gainer of the first 
money Premium. 

The Report must he lodged with the Secretary, at the Society’s Hall, 
witliin three months from the date of the Competition, and must 
state the above particulars, otherwise the Medal will not bo issued. 

Koirs^The Society has been induced to make the stipulation as to time forming an 
element in the merits of Oompetitors, &om having observed the bad effects 
of omitting it in some Competitions, by which the Ploughmen were led in some 
measure to underrate the importance of time in Ploughing^ as well as in all 
other fiueming ppetations j and the Society would suggest for the eonsidoration 
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of the resident Gcntlomon and Local Societies, iliat on land of aycrage 
tenacity the rate of Ploughing sliould not be less than ynll tum over an im- 
perial acre in ten hours. 

The Society would also recommend, tliat in estimaling the work of Competitors, 
attention should be directed to its sufficiency below, as well as to its neatness 
above, the surface. 


CLASS C. 

LIVE STOCK— DISTRICT COMPETITIONS. 

§ 1. CATTLE. 

PREMIUMS FOR IMPROVING TUE DREED OF CATTLE IN THE FOLLOWING 

DISTRIOIS. 

1 . The Parishes of Mayhole^ Kirkmichael^ Straitorif Dailhj^ and 
Kirkoswald^ in the Cminty of Ayr. 

%, The County of Banff ^ excepting the Parishes of Inverawn, Kirh- 
miehael^ MoHlachf and Aberlour^ and those paHs of Banff-- 
shire in the Turriff District. 

3. The County of CaitJiness. 

4. The County of Dumlaiixm^ excepting the detached Parishes of 

Cwnfibemauld and Kirkintullochy a^id also that porHm of die 
County of Renfrew situated on ike right bank of ihe River 
Clyde. 

5. The District of Lomy ArgyUshire, c^nprehending die country 

from Kilmelford to Lochawy by Lochavichy and the Water of 
Avich; from thence by Lochaw to the Water of TettUy inelvd- 
ing the cotmiiy of Glenorchy to the head of Lochlexen ; and 
frmn thence to Imealioh by the Sound of Corryoreckan to 
Lochmelfoni. 

6. The Parishes of 7)tflynes<ik and P^orbeSy Keigy Leslky Alfordy 

Touchy Monymusky Kenmayy and Ctuny. 

7. The District of Mull ami Morveny Argyllshmy comprdiendisig 

the Islands of MuUy Ulvay Icolmkilly Tyrie^ Colly Inehkemethy 
Gometroy and small Isles adjaeenty the Parish of Morveny and 
Lands of Kingerheh. 

8. The Counties of Moray and Nairn. 

9. The Island of Skye. 

10. The Parishes of AucJiterardery Blackfordy Muihil^ Crnirky 
Monde-xaird and Strowany C^ieffy Monzisy Fowlis Westery 
Madd&i'ty and Trinity Gashy in the County of Perth. 
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Glass I. 

1. For the best Bull, above two and under eight 5 Tars old, to be 
exhibited at the Competition in each of the two Districts, Nos. 15 
and 6, as above described, hona fide the property of a Proprietor, 
Factor, or Tenant, and kept in his possession from the 20th day of 
May preceding the Competition — ^The Honorary Silver Medal. 

2. For the best Bull, above two and under eight years old, bona 
fide the property, and in possession of any Tenant in each of the said 
two Districts, kept on his farm within the District, from the 20t 
day of May preceding the Competition — Ten Sovereigns. 

8. For the second best Bull, of the same age, in each of the said 
two Districts, the property, and in the possession of any Tenant, 
and kept on his farm, within the District, for the aforesaid period — 
Five Sovereigns. 


Class II. 

1. For the best Bull, above two and under eight years old, hona 
fide the property, and in possession of any Proprietor or Tenant, iu 
each of the eight Districts, Nos. 1, 2, 8, 4, 7, 8, 9, 10, as above de- 
scribed, kept on his farm, within the District, from the 20th day of 
May preceding the Competition — Ten Sovereigns. 

2. For the second best Bull, of the age above specified, bona fide 
the properly, and in possession of any Proprietor or Tenant, in each 
of the said eight Districts, and kept on his farm within the District 
for the aforesaid period — Five Sovereigns. 

Cjjlss II L 

1. For the best two Queys of two years old, the property of, and 
bred by, any Tenant in each of the seven Districts, Nos. 1, 2, 3, 4, 
6, 8, 10 — Five Sovereigns. 

2. For the second best two Queys of two years old, the property 
of, and bred by, any tenant in each of the said seven Districts — Three 
Sovereigns. 


Class IV. 

1. For the best two Queys of the West Highland breed, not ex- 
ceeding three years off, the jwperty of, and bred l)y, any Tenant in 
each of the three Districts, Nos. 6, 7, and 9— Five Sovereigns. 
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2 For the second best two Qnejs of said breed, not exceeding 
three years ofF, the property off, and bred by, any Tenant in each of 
tlxesaid three Districts — 'I'hree Sovereigns. 

Nora — ^The Society g^ves the Premiums for three Competitions in alternate years ; 
and provided the geiitlemcu of the District, or any Local Assodatiou therehi, 
shall have continued the OompcIdtionB, and have awarded and duly reported 
Premiums in the District to an amount not less than one-half of the Society’s 
Fremiiuns, and for the same descriptions of Stock, dmung tlie two interme- 
diate years, the Society continues its Premiums to the District for an addi- 
tional year. By this arrangement, each District may have the benefit of six 
Competitions. 

In 1846, 

Competitions will lake place 

In Nos. 1 and 2, for the fourth year, or additional Premiums given by 
the Society. 

Kos. 3, 4, 5 and 6, for the third year of the Society’s Premiums. 
Nos. 7, 8, and 9, for the first year of the Society's Premiums. 

In 1847, 

In No. 5, for the fourth, or additional year. 

No, 10, for the third year. 

NoTE.-~Noa. 3, 4, and fi, not liaving reported intermediate Local Competitions, in 
terns of tiio Regulations^ are not entitiod to iho Society's additionBl Pre-* 
miunx in 1847. 

For the First District— Sir Cliarles Dolrymple Ferguson, Bart ; in 
Lis absence, James Campbell, £sq. of Craigie, to be Convener of die 
Society's resident Members ; five to be a quorum of the Committee. 

Foe the Second District — Right Hon. the Earl of Seafield ; in his 
Lordship's absence, Colonel Gordon of Park i in absence of both, 
John Praficr, Esq., Cullen House, to be Convener of tbo Society's 
resident Members ; five to be a quorum of the Committee, 

For the Third Distkh’t— Sir George Dunbar of Hempriggs, Bart; 
in his absence, James Sinclair, Esq. of Forss, and Robert Inncs, 
Esq, of Thrumster, to bo Convenors of the Society's resident Mem- 
bers ; tliroo to be a quorum of the Committoo. 

For the Fourth Dtstriot— The Duke of Montrose; in his Grace's 
absence, Alexander Smollett^ Esq. of Bonbill, M.P., to be Convener 
of the Society's resident Members ; three to be a quorum of the 
Committee. 

Fob the Fifth District — The Marquis of Breadalbano; in his Lord- 
ship's absence, Dugald Macdougall, Esq. of Oallanach, to be Con- 
vener of the Society's resident Membcre ; three to be a quorum. 

For tub Sixth District — Lord Forbes and Robert Grant, Esq. of 
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Tilliefocr, op cither of them, to he Convener of the Society’s resi- 
dent Membei*s ; three to ho a quorum of the Comiwittce. 

Foa THE Seventh DibTRicT — Francis Wilham Clark, Esq, of Ulva, 
and Murdoch Maclaine, Esq. of Lochbuy, or cither of them, to be 
Ooiivencr of the Society’s resident Members ; tluec to be a quorum. 

Fob the Eiohth Cistimct — Charles Lennox Gumming Bruce, Esq. of 
Boseisle ; in his absence, Robert Grant, Esq. of Kincorth, to be 
Convener of the Society’s resident Members ; three to be a quorum. 

Fob the Ninth Disteict — Lord Macdonald and Nonnan Macleod, 
Esq. of Macleod, to be Convenors ; in their absence, their Factors 
are authorized to act ; three to be a quorum. 

Fob the Tenth Distbict — The R.ight Hou. Viscount Strathallan; 
in his Lordship’s absence, John Stewart Hepburn, Esq. of Colqn- 
halzic, to be Convener of the Society’s resident Members ; tliree to 
be a qnomm. 

Blank Reports and Returns of Competitions will be furnished to 
Conveners of Districts ; and it is particularly requested that they 
may he carefully preserved till required, and accurately and dis- 
tinctly filled up at the proper rime. 

BOLES OF COMPETITION. 

1. Tlie Membei's of tlie Society resident in, or connected by property with, tite re- 
spective Districti^ are hereby appointed Comxxdtteeb of Supeiittteudcnoe for regulatiug 
the Compeiations in their severai Districts. 

2. With the view ot putting preparatory arrangeraenta in train for the Competition, 
the Convener or Conveners of each Distinct in whicli tlie l^muimns are this year in 
competition, will summon by rircular letters, or in such other manner as tlioy may tliink 
eapediout and equally effectual, a Meeting of tJie Society’s Members coimeeted with tlie 
Difatrieta, to bo hold at such time and place as the Com oner may appoint, not b(dng 
later than the 20th of May, for tlio purpose of fixing tlie time of competAtiou (uiul also 
the place of competition, when not alrea<ly fixed,) and of naming a 9iib*Counnitioo for 
making all tieceasary preparatory arrangements Ibr the Show,— inolnding tibu> nomina- 
tion of Judgei^ if they propose to call practical judges to thoir assistance ; and of ^v- 
ing due intimi^on, as after directed, of the time and place of Competition. 

S. The Meotaiigs of the Committee of Superintendence, and attendance at competi- 
tions for Premiums, to be open to all Members of the Society ; and not fewer tliou 
the prescribed quorum of the Committee to be present 

4. The Conveners, with the approbation of a quorum of the CoinmitteeH for conduct- 
ing the several competitions, arc respectively anthori/ed, in sueli cases as they shall 
see proper, to divide the two Premiums allowed for Bulls into throe Premimns, in such 
proportioiis as they shall approve, — tlie first Proinium not being less tlian Eight Sove- 
reigns ; and, in like manner, to divide the sums allowed for Quoys into tlireo Pro- 
miume, fixing tbdr amount. 

0. TheCquunittee sbaU not place for Compotition any Stock which, in their opinion, 
does not fiall wltitiin. tha regulatioiis prescribed, or does not possess merit ; and in no 
laSiMPuto shall mf of 13ka Money Premiums be awarded where there are not, after such 
iMb Ml Ih^ Oamj^tprs. The Committee are, however, au^orized in 
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any oaso of deficiency in the required nunsher of Competitors^ to make sach allowance 
to a party showing stock of merit, not exceeding half the amount of the Premium, as 
imd<Hr the circumstances, tlioy may tliink reasonable. 

6. The times and also the places of Competition are to he fixed by the Convenen^ 
with the advice of at least a quorum of tlicir respective Committees, except in the fith 
District, in which Oban is fixed, and iji tiie 8tli, in whidi Elgin and Forres are alter- 
nately fixed. The Competitions for the Society’s and for the Disti'ict Preminms are to 
take place between the Ist of June and 1st of November next. 

7. The Conveners will ho particularly careful, that the times and places of Competi- 
tion are intimated throughout their several Districts, two weeks, at least, previously to 
the days appointed for the Competitions, in such maimer as tlie respective Local Com- 
mittees shall deem most effectual for communicating the information to all persons 
interested ; and tlie modes of intimation which may be adopted in tiie different Dis- 
tricts, as well as the periods of announcement, must be stated in the Deports of the 
Competitions. 

8. The Society does not admit an animal, in any Class of Stock, which may have 
gained the Society’s firat Premium at a District or General Show in a former year, to 
bo agmu shown in Competition in any District ; and for no description of Sto^ diall 
either the same or a lower dcnomiiution of Pi'cmiinn he awarded, in the District in 
which it has already giuuod a Premium. In those Districts where the Honorary Silver 
Modal is offered for Bulls, Tenants cannot compete wiUi tlie same animal, both tor the 
Ilouoraiy and the Money Premiums. 

9. No Member of tiio Committee showing Stock of his own at the Competition diall 
act as a Judge ; nor sliall Factors, when tiiey are Members of tho Society, and are 
named on the Committee, or whon acting In the absonco of Trapriotors, be entitled to 
compoto for tho Money Preminms in those di&tncts and classes in whio]^ Proprietors 
are excluded fi?om Competition. It is recommended to tho Committee to take tilio 
assistance of practical men as judges in awarding the Prominms. In all caset^ the 
Bulls for which tlio Money Premiums are awarded, must have served, or shall be kept 
to serve, in the District, at least one season ; and flic rate of service may be fixed hy 
the Committee. Th^ same person is not to obtain more than one of the Preminmn 
for Bulls, and one of the Premiums fox* Quays, in one year, except in a District whore 
Tenants compete for tho Honorary and Money Premiums for Bullsa in whidh case he 
may, witix different aiiimalfl, carry tlie Medal and one of tlio Money Premxams for 
Bulls, besides a Premium for Qnoys. While the Dix’ectors Ixavo deemed it expedient 
to exclude Proprietors, aud Factox's named on the Conunxttoo, or acting in tho absence 
of ProprietorR, from cominiting for tlie Monty Prmhm in certain Districts, where it 
is apprehended tiiat the supoidority of tixeir Stock might diRcounigo competitiion on tho 
part of the Tenantry, they are fully impressed with tho advantages of Ixaving such 
Stock exhibited at the District Shows, and have offexod the Honorary Silver Medal 
of the Sodloty for the best Bull exhibited at the Competition, whether the property 
of one of the parties aforesaid, or of a Tenant^ if superior to the Boll to which the 
highest Money Premium is awarded. A Bull which, as tlie property of a Proprietor, 
a Factor, or a Tenant, may have gained tho Honorary Medal, will be allowed to com- 
pote, in a fixture year for tho Money Premiums, when, Iona the property, and in 
tlie possession of a Tenant who riiaJl not have been the gainer of the Medal, provided 
it have continued the Winner’s property for, at least, one year after the award of 
the Medal, and shall have afterwards been the Tenant’s property, and in his possession 
&om the day fixed by the Begulations-^the 20th of Hay preceding the Competitioiu 
A Bull which may liavo been purdiased by two or more tenants, for thense of thrir 
Stocks, will be allowed io compote, althongh the exlnbitox*8 may not bo joipt togaRtie, 
Purity of Is to bo takou iuto aooowt in nwardipg tho 

» 
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10. In order to entitle the Competitors to Uicir roBpcctivo frciniums^ ft rep;u1ar Be- 
port, signed by tlio Goiivciicr, and, at least, a majority ot Hio Conimittoo who atti^iid 
the Competition, must be transmitted by the Couveuer, so as to bo rccolvod by die 
^retary on or before the 10th of Bcccuibor next, and which Bepoxt must certify the 
following particulars, viz. ; — 

1. The total number of Bolls and Queys respectively offered for Compctitioii. 

2. The number of each admitted to Cempetilion in their approimate classeB, with 

the number of Competitors in eadi class. 

8. That the Bulls preferred were, bonafidi, the property of the Competitors, and 
kept in their possession, or on their farms within the District, from the 
SOtli of hlay preceding the Competition. 

4. The whole periods during which tlie Bulls have been in thdir possos^u. 

8. The ages of the Bulls. 

6. That the Quoys, being two years old, were bred by tlio Competitors, and 

were tbeu* property on the day of oompctition, 

7. The Names (Cliristian and surname) and Designatiotts (Estate or Farm, and 

Farish) of the Persons to whom Premiums were adjudged, and ilie amount 
of Premium to each. 

8. That due attention has been paid to the rule proscribed for the service of 

Bulls, for which Money Premiums are awarded. 

9. The time and mode of the required previous intuuation to tho Committoo of 

Jndt^and notifieation to intending Competitors, &c. of tlie time and place 
of Cempetition, given, as directed by tlio Local Committee; and, in general, 
the strict ohse^ance of fdl the Buies of Competition, fixed by the Society, 
as above detailed. 

11* Further, it is to be distinctly understood, that in no instance does any claim Ho 
ilgainat the Society for expenses atlondiug a Show of Stock, beyond the amount of the 
Preminms offered. 

12. With reference to the Competition in tho Stli, 7th, and OUi Districts, tho 
Beports must bear, that the Bulls and Queys preforr^ were tho West Highland 
Breed. 

18. The ^veuers axe requested to got the Bqpovts drawn up and rignod by a 
od Che CmMlttee present at the Competition before they separate, and a eexti- 
fioM of Che Gompetitiein and Piwitims awarded at iho iniermediate Looid Shown in 

of Cbe SooSe^, so ae to be received by 1dm cm or beftore the lOth De** 
Mraet fa eadh yee«) hi order to entitle the DistriertiS to any claim for the additional 
yesE^ PremhuDSB. 

§ II. SHEEP. 

1. PRBMIUAIS rOB IMPROVIKG THE BUEBB OV felTEEP, * 
r. LEICESTim SHEEP. 

DISTBtCTS. 

t. A IHarkt mmd Cupar in Fife, comprehmUtiff Ft/eeUn, and 
t&^ conf^gitous portioriB of adjoining CouHiiest 
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2. A Distnct round including the low country poriiom of 

Ayrshire^ Rmfrewcliire^ Lanavhhire^ and adjoining Counties* 

3. A District round DcilLcitliy comprehending the Loilimis and cAr 

joining parts of Derwichhire. 

4. A District round Kelso^ comprehending Roxburghshire and the 

hw&i' parts of Berwkhshirey co^mnonly termed the Mersey with 
the Parishes of Me^^toun and others to the west 

PREMIUMS IN EACH OF THE SAID DISTRICTS. 

1. For the best Tup of any age, the property of the Competitor* 
which shall have served in the District the preceding season, or 
which shall so serve the season following the Exhibition— Ten So- 
vereigns. 

2. For the best throe Shearling Tups, the property of the Com- 
petitor — ^Ten Sovereigns. 

8. For the best Pen of three Ewes, not less than two Shear, the 
property of the Competitor — Five Sovereigns. 

4. For the best Pen of three Qimmers or Shearling Ewes, the 
property of the Competitor — Five Sovereigns. 

In 1840, 

Competitions will take place 

In Ko. 1. For the Pouith Year, or additional Prcmitiais given by the 
Society. 

No. 2. For tlio Third Year of the Society’s Pretniuxns. 

No. 3. For the Second Year of the Society's Pmuiuins. 

No. 4, For the First Year of the Society’s Premiums. 

In 1847, 

None of the above Districts are in Competition for the Society’s Pro- 
miums, No. 2. having reported no local conipctitious in tlio intormo- 
diato years, in terms of tho llognlatious, has lost right to the addi-* 
tlonol Protniums. 

Lgcal competitions will ho held b Kos 3. and 4* 

For tHk Finst District ^Right Hou. the Karl of Levon and Mol- 

tillo *, ill his Lordship’s ahsenoo, hlajor Anderson of Montravo, to 
bo Convener of the Society's resident Members ; five a quorum. 

For tub Second District. — The Llarqnis of Bute ; in his LordJiip's 
ah<»ence, Archibald Hamilton, E^q. of Catcluio, and James Camp- 
hell, Esq. of Oraigie, Conveners of the Society’s resident Mcmhm*s • 
five a quorum# 
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For the Third District. — ^His Grace ilio Duke of Buccleucli ; -in his 
absence, Robert Scott Moncrieff, Esq., Convenor of the Society's ro- 
sident Members ; five a quorum. 

For the Fourth District. — His Grace the Duke of Roxburgh ; in his 
Grace's absence. Sir John Pringle of Stitchell, Bart., to bo Convener 
of the Society's resident Members ; five a quorum. 

II. CHEVIOT SHEEP. 

districts. 

1. J Lhtrict round Mojffaf^ comprehending the Pastoral Pis* 

tricts of Dum friesshire and of the adjoining Counties. 

2. The District romid Hawick. 

8. The County of Sutherland^ and the Parishes of Reap and 
Latberon^ in the County of Caithness. 

PREMIUMS IN EACH OP THE SAID DISTRICTS. 

1. For the best Tup of any ago, the property of the Competitor^ 
ivhlch shall hare served in the District the preceding season, or 
which shall so serve the season following the Competition — Seven 
Sovereigns. 

' 2. For the best Throe Shearling Tups the properly of, and bred 
by the Competitor — Seven Sovereigns. 

3. For the best Pen of Five Ewe'^, not loss than Two Shear, the 
property of4he Competitor — Five Sovereigns. 

4. For the best Pen of Five Gimmors or Shearling Ewes, the pro- 
perty of, and bred by the Competitor — Five Sovereigns. 

In 1840^ 

Competitions will take place 

In No. 1. For the Fourth Year, op additional Premiums given by the 
Society. 

No. 2. For the Third Year of the Society's Premiums, 

No. 3. Fop the First Year of the Society's Premiums. 

In 1847, 

No. 2, For the Fourth or additional Premium given hy the Society. 
No. 3. The Local competition will beheld. 

For the First District.— J, J. Hope Johnstone, Fsq. of Annandalo 
M,P. ; in his absence, Charles Stewart, Bsq„ Hillside, to ho Con- 
vener of the Society's resident Id^embcrsf five a quorum, 
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Fob the Second District. — Allau Elliot Loclcliart, Esq. of Clegliorn, 
to be Couvoner of tlic Society's resident Meinbors j three a quoi um. 
Fob the Third District. — His Grace the Duke of Sutherland ; in Lis 
Grace's absence, George Dempster, Esq., of Skibo, to be Convener 
of the Society’s resident Members ; three to be a quorum. 


111. BLACK-FACED SHEE1\ 

DISTRICTS. 

1. District of Atlioll^ including Glenerochy mid Strathiummell^ 
and Strathardle^ Blackwater and Glenshee^aboce the Bridge 
of Galley in the County of Perth* 

2* The District accessible to Killing in Breadalbane. 

8. The District accessible to Lochmaddy^ including Barra, the 
Uists, Benbecula, Harris, and Lewis. 

4f. The Island of Arran. 

5. A District round Fort^ William, comprehending the portions of 
the Counties of Inverness, Argyle, and Perth, having conve- 
nient access to the place of competition. 

PREMIUMS IN EACH OF THE SAID DISTRICTS. 

1* For the best Five Tups, not exceeding four Shear, the pro- 
perty of any proprietor, or of any Tenant in the District paying more 
than £150 of yearly rent — Seven Sovereigns. 

2. For the best Five Tups, not exceeding four Shear, the pro- 
perty of any tenant ill tho District paying not more than £150 of 
rent — Seven Sovereigns. 

S. For tho best Pen of Ten Gimmers or Shearling Ewes, belong- 
ing to any Proprietor, or to any Tenant iu tho District jiayiug 
more than £150 of rent, and which shall he certified at the Com- 
petition to have been at least one year iu his possesrion— Five Sove- 
reigns. 

4* the best Pen of Ten Gimmers or Shearling Ewes, tinder 
the same condition, but being the property of a Tenant in the Dis- 
trict paying not more than £150 of rent — Five Sovereigns. 

In 384C, 

Competitions will take place 

la No. 1, For tho Fourth Year, or additional Premium given by the 
Society. 
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Nos. 2, and 3. For tlie Third Year of tlio Society’s Premiums. 

No. 4. For the First Year of the Society’s Premiums. 

In 184T, 

No. 2. For the Fourth Year, or additional Premium. 

No. 5. For the Thiid Year of the Society’s Premium. 

No. 3. Not haying reported intermediate local competitions in terms 
of the Begulations, loses right to the additional Premium. 

No. 4. The local competition will be held. 


For the First District. — ^Right lion. Lord Glenlyon ; in his Lord- 
ship's absence, P. Small Koir, Esq., of Kinmonth, to be Oonvener 
of the Society's resident Members ; five a quorum. 

For the Seconu District. — -The Morqms of Breadalbane ; in his ab- 
sence, Sir Robert Menzics of Menzies, Bart, to he Convener of the 
Sooiet/s resident Members ; five a quorum. 

For the Third District.— Colonel Gordon of Cluny; in his absence, 
Charles Shaw, Esq., to be Convener of the Society's resident Mcm- 
hois ; three a quorum. 

For the Fourth District.— The Most Noble the Marquis of Dou- 
glas ; in his Lordship’s absence^ John Paterson, Esq., to he Convener 
of the Societjr's resident Members ; three a quorum. 

Fob the Fifth District. — Tho Right Hon, Lord Ward and Colonel 
Maclean of Ardgour; to ho Conveners of tho Society’s resident 
Members ; three a quorum. 

Blank Eoports and Returns of Competitions will bo furnished to Con- 
Toners of Districts ; and it is particularly requested that they may 
be carefully preserved till required, and accurately and distinctly 
filled up at the proper tupe. 

CONDITIONS AND RULES OP COMPETITION. 

1. Tlie Members of the Socie^ in the several Districts are hereby appointed Oom- 
mittocs of Suporiutondenco, as in No. 1, of the Regulations for ilio Cattle Conipotitiotts ; 
and they will bo convened by their several Convenera on or before tho 10th of May, in 
the same manner and for purposes similar to those indicated in Na 2. of tho said Regu- 
Utions. 

2. The Meetings of the Committoo of Supcrinicndonco, and attendance at Gompoii- 
tions for Premium^ to bo open to all Momboxs of ilio Society ; and not fowor tho 
prescribed quorum of tlie Committee to bo present. 

3. It is an express stipnlation in regard to the Premiums for Sheep, that tim animals 
produced for Exhibition shall not have been grazed or fed, during tho last season, in 
any way different from the rest of the same class and ags in tho flock to whirii tlioy 
briong; and, with the exception of Shearling Ewes, no Kwos shall bo allowod to com- 
pete but those which have rcarod L 4 iubs tho aonio season. 

4. The boundaries of tim Districts aro very gcncmlly cxxnossod, to onablo Competi- 
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tors to send Shcop to the Exhibition, who axo within an attainable distance. The same 
Sheep, however, cannot draw tho Prominms oifored in more than one District in the 
samo season. 

; 5. The GompotiUonb in 1S4G willialvo place on sneh days between the 1st of June 
and 1st of Kovember as diall be fixed by the Committee. 

d. It is recommended to tlie Committee, as in tho case of Cattle Competitions, to take 
the assistance of practical men as Judges in awarding the Premiums. Tho Judges, in 
deciding the Premiums for Sheep, will have regard both to the wool and carcass of the 
animal. The regulaHons for Cattle Showi^ in regard to the previous intimations to 
Judges and Competitors— -the placing of tho stock, and tlie number of Competitors re- 
quired for Competition— the power provisionally granted to make an allowance for 
Stock of merit in the event of deficiency in number, and proliibiting Members acting 
as Judges who are also Compotitoi's — ^thc regulations relating to extra expenbes— and 
the manner in whicli tiic Reports arc to ho certified and transmitted, are severally 
hereby declared to be applicable to tho Premiums for Sheep. 

7. The Society gives these Premiums in alternate ycarb for three Competitions in 
each District; and provided, during the intervening years, they are continued in tho 
District, and Promiumb are awarded hy Proprietors or Local Societies, and duly ro<« 
ported to tiie Society, to an amount not less than ono-balf of tlie Society’s Premiums, 
and for the same descriptions of Stock, tho Soricty will continue its Premiums to tlie 
]!)istrict for an additional year, thus afiording to the Districts the benefit of tax con* 
tinnous exhibitions. 


IT. SHEARIlSra SHEEP. 

With a Tiew to promote improvement in the Shearing of She^, 
the Silver Medal vdll be g^ven to the best Shesp^riiearor in each of 
the Districts in which the Society's or Ipcal Proiniams for Sheeip aro 
in operation. 


coimiiiONS. 

1. Local Aasooiations, or others who propose to claim those Medals, must, on or be- 
fore tl»o 20th May 1840, lodge with the Soeiety’s Secretary a satisfactory guaranteo 
that Money Prcimions will bo awarded at each Competition to the amount of not loss 
than il*2. 

2. Tho District Convenors for the Sheep I’remiums, with tho aid of their Committoos, 
shall fix tho timo and place of Competition, and make all necobsary arrangements. 

3. The Medal shall not be awarded in any cose whore tiiero aro fewer tiian four 
Cotopetitert f ahd it shall always aeeompany tho lugUosi Money Premium. The Sheep 
blitU bo divided into lots of six, distinguished by numbers, and the lot to be shorn by 
each Competitor tiudl be determined by tlie number he dru^we fvm a not qf Tieliets 
marked witii corr^ouding numbers. Tho whole shall poimmoo on a giV«q a 
person boing appointed to nolo tho time at which each coiispotitOr finislics his toi^. 
The Judges shall examino each lot in their separate pens; and if two or more lots 
appear to be equally well oxooutod, preferencO shall be given to tiiai oxeouiod within 
the shortest tix^. 

4. Tho Convenors shall report tho particulars of the Competition, and tho award of 
tho Judges to the Society, along with the Deport of tho award of tho Sheep Promiunw 
in the District, 
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§ III. SWINE, 

PREMIUMS rOR IMJ»JlOVIN<t THE BBEI5U OT SWINE. 

DISTRICT. 

Islands of Orkney. 

1. For the best Boar, not tinder twelve months, and not exceed-- 
ing four years old, hona Jide the property, and in possession of any 
Proprietor or Tenant in the said District, in autumn 1S46 — Five 
Sovereigns. 

2. For the second best — Three Sovereigns. 

S. For the best Breeding Sow of the same age — ^Four Sovereigns. 

4- For the second best — ^Two Sovereigns. 

These Premiums to be awarded for animals that are considered 
most profitable, and best suited for the purpose of curing mess Pork. 
Attention is recommended to the introduction of the Berkshire or 
Suffolk breed of Swine. 

It ih a condition bf the offer of the Premiums that Five Sovereigns 
shall be contributed by the District. 

The Competition will be held at Kirkwall, at such time as the Soci- 
otfs Members resident in the District shall fix, at a meeting to bo 
called by the Convener for the purpose, on or before tlio 1st of 
June. This meeting is also authorized to name a Oommittco for 
managing all details, and to fix the necessary regulations for compe- 
tition, A Report of the award of the Promiuras, with a copy of the 
lEtogulations of Competition, to bo transmitted to tho Secretary ou 
or before the lOtli of December 1 846. 

Bohert Scarth, Esq. of Scarth ; in his absence, William Bal&Ujr» 
Birston Brae, to be Convener, 


§ IV. HORSES. 

Applications for Premiums for Improving Iho Breed of Draught 
Horses will be received for 1 847. 

CLASS D. 

PRODUCTS OF LIVE STOCK. 

Applications for Premiums for promoting au improvc<l systqm of 
boring Butler and making Ghecso, will bo received for 1847. 
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CLASS E. 

COTTAGES. 

1. PREMIUMS rOB TUB BEST KEPT COTTAGES AND GARDENS. 

In order to encourage Cottagers to keep their cottages and gar- 
dens neat and clean, the following Premiums will be given in the 
parishes after-mentioned. One-half of the Premiums is given by 
the Society, and the other half is contributed by the Members, or 
others, who applied for the Premiums. 

Mid^Lothian, 

1843. — ^Parish of Kirkliston. — Convener, James Maitland Ilog, Esq. of 
Newliston. 

1843.— Parish op Newton. — Convener, John Wauchope, Esq. of Edinon* 
stone. 

1845. — ^Parish of Penicuick. — Convenor, Hugh H. Brown, Esq. of New- 
hall. 


County of Dumfries* 

1843. — Parish of Kirkpatrick Juxxa. — Convenor, J. J. Hope Johnstone, 

Esq. of Annandale, M.P. 

Stewartry of Kirkcudbright 

1844. — ^Parish of Oabsphairn. — C onvener, Colonel the Hon. Frederick 

Macadam Cathcart, of Craigongillan. 

1844— Parish op Kells, — C onvenor, William Grierson Yorstoun, Esq. of 
Garrooh. 

1844— Parish op Balmaclellan. — C onvener, Walter Dickson, Esq. of 
Monybuie. 

1344 — ^pARt$H OP CrossmIchabl^ — C onvener, John Hall, Esq* of HoHanoo^ 

County if Berwick* 

1844 — ^Parish op Pogo.' — C onvener, Eichard Trotter, Esq. of Mortonhall* 

1845 — ^Parish op Polwabth. — S ir H. Hume Campbell, Bart., M.P. 

County of Forfar* 

1843'*-^Parish op Kettins.— O onveuor, Bobeit Pillons Newton, Esq., 
Hallyburton. 
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County of Orkney. 

1846 — ^Parish OP Shapinshay. — Couvenor, David Balfour^ Esq. of Tre- 
uabio* 

1846 — ^Parish op Sxbnnis.— Convenor, David Balfour, E&q. of Tre- 
naVio. 

Ig4(j — ^P arish op Durness. — Convener, David Balfour, Esq. of Tre- 
nabio. 

County of Renfrew. 

1848 — Parish of Ebskinb. — Couvenor, Joliu Hall Maxwell, Esq. younger 
of Dargavel. 

1846 — ^Parish of Inchinnan. — Convener, Joliu Henderson, Esq. of Park/ 

County of Perth. 

1846— District op Looib Almond and Glbn Almond.— Convenor, James 
Muixay Patton, Esq. of Glen Almond. 

PREMIUMS. 

Im Rot the best kept Cottage in each of the said Parishes— Two 

Sovereigns ; and in addition, where there shall not be fewer than five 

Competitors — ^The Cottage Medal. 

8. For the second best kept ditto — One Sovereign. 

8. For the best kept Cottage Garden in each parish— One Sovo* 

reign. 


OONDITIONR 

1, 7916 Cottage may eiither be single or iu vlUagsa. The samOQ of fatsadbig Com- 
potiton^ xoay be m^ioated to the Couvouers appointed by the Soelety, OjH ^ beforo tho 
SOtiliof Jntts bcixt^ and U idiaJI then be oompotent to Iho Ckmvwtlors to att t5 the list 
tlie nattisB of saoh o^ev indMdtuds as they may thinlc desordng of bi^g brought for- 
ward ; but efter that day, no new name sltall be admitted : and in evory case, tho 
occupiers of GenUomen’s Lodges, and Oardonor’s llonscs fdiaJl ho excluded. TJio in- 
spection of the CottaijtB and Ganlem to tako iilaeo betwouu 20tli Juno and 12th S(ii- 
tember. And, in making the inspccHon, tlio Conveners shall have power to talco the 
assistance of any of the Members of tlie Society, or of any competent judge. 

2. In order to authorize tho a^iardiug of die XVemiums, tlio annual value of the 
Cottage of the Compotitor, with tho ground annexed, must not exceed £B sterling, and 
there mus^ at least, he two Compotitors in tlio District, No Cottage or Oardon for 
whidi a Premium has been awarded by tlio Society, will bo admitted in competition 
again for the same or a lower Premium. If the Cottago compolang is occupied by the 
Proprietor, the roof must be m good repair. If the roof is of thatdi, it must bo in good 
Impair, ibt^h in the oceupation of a tenant. The windows must bo free of broken 
gliu|B, and perfectly clean, and must alfbrd tho means of vontilation. Danghills^ and* 
ail ofiier mnsanobs^ muet be removed ftom the h^^nt and gables j and the pHvy, where 
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Uioro is one, must bo bopt dean* The pcat^siaoISj, if any^ must bo so placed as not to 
be a deformity $ andHio interior of tlie Cottago must be as cleanly kept, as the nature 
of the Cottage admits of. In awarding the Cottage Premiums, the preference will bo 
given to those who, in addition to those requisites, have di&pla}ed the greatest taste in 
ornamenting the exterior of their houses with tho ground in front and at the gables. 
In tho event of tliere being only one Competitor, it will be in the paver of the Com** 
inlttce to award one-half of tho Premium, if tho merits of tho Cottage shall appear to bo 
Budi as to deserve it. 

3. In estimating the claims of Competitors for tho Garden Premium, the Judges will 
have in view— -1st, The sufScieney and neatness of tho fences ; 2d, The deaimess of 
tlio ground, and neatness of the %valks ; 3d, Tho quality of the crops, and general pro- 
ductivouess of tlic Garden ; and, 4th, Tho dioicc of crops. Much advantage is derived 
in some districts of Scotland, from Cottagers cultivating, betides the more common 
crops, a portion^of early potatoes along with the late, of early cabbage^ early pease, 
cauliflower, lettuce, with some gooseberry and currant bushes, and a fruit-tree trained 
against tho wall, dco. 

4. Poports, stating that the various particulars before mentioned have been attended 
to, tlio number of Competitors, the names of tho successful parties, and tho nature of flio 
oxortioiis which have been made by tlicm, must bo transmitted by tlie Conveners to the 
Sooreiary of the Socioty, on or hofore the 1 Otii day of October next 

3. The Premiums are given for four succcstive years in each parish. In any parish 
whore the Convener may think it unueeessary to continue them for so long a period, ho 
is requested to state this in his annual Beport, and ilio Biroctors will be guided by his 
recommendation* Whon the Conyoner chall neglect to make a Keport^ or to assign a 
satis&etozy roason for there being no Competition, the name of the parish shall in the 
following year be strotic off the list. 

6. Similar Premiums will be given, for four suocossivo to fts many ^d^tional 
imrishcs, according to priority of application, as wlill muko, with those alr^y on tlip 
list, the whole ntimhcr of tho competing parishes on oonditioa that a satis- 

factory guimmtoe for one-half of tho amount of the Promimws tp be shall ho 
lodged by each parish with the Seovoiary, on or before the let of January 1847. 

2 . nm UUS0ANBET. 

If aoy of the aboTO mentioned parishes shall wish to have a Pre- 
mium instituted for promoting the cultivation of Boos among tho 
peasantry, Ten Shillings will be granted annually for that purpose 
fron) the funds of the Socioty, also for a period of four years, ou a 
guarantee fi)r the like amount being received fiom the parish making 
the application. The conditions of compotitiou will be arranged 
hcroaflcr. The Oompetitor will bo pr^erred who shall, in the course 
of the season, have raised the great^ Utmliber of hives of Bees, not 
under four, from stocks, whether the property of the Competitor or 
belonging to others. If the numbers are e(|ual, the preference will be 
given to those which have been host managed. 

8. MEDALS TO COTTAGEES. 

In the view of giving still farther encouragomont to Cottagers of 
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the deiwription referred to under the first bmuch of this Class, who 
do not reside in Paiishes in which the rcg^ular Prcuiiums arc in ope- 
ration, and at the same time of aiding Local Associations and public- 
spirited individuals, who, at their own expense, establish Premiums 
for the like objects, the Society will give its Cottage Mcdkil to such 
Associations or individuals as apply for it. The number of Medals 
to be issued annually is limited to twelve. 

Application for those Medals, stating tlic amount of the Premiums 
given by the paities applying, must be made to the Society on or 
before the 1st of July in each year. The Medals will afterwards 
be issued upon a Report, certified in the terms required by the pre- 
ceding conditions, describing the merits of the Cottagers* The Reports 
to be lodged with the Secretary before the 10th November of tho 
year in which the application is made. 

4. PREMIUMS TO PROPBIETOBS FOB BUILDING AND ijhPBOVING COTTAGES* 

1. The County of Saddingtorin 
8. The County of Inverness. 

In order to mark the sense which the Society entertains of tho ad- 
vantages likely to result to the country, by Landed Proprietors ex- 
erting themselves to improve the style and comfort of Cottages on 
their estates ; and in order to call tho attention of such Proprietors to 
the subject, the Society proposes to give the following Premiums : — ^ 

1. FOR BUILDING COTTAGES. 

1. To tlm Proprietor in each of the said Districts who shall have 
erected on his estate, during the years 1840 or 1846, the best ap^ 
proved fioiierary Silv<« Medal. * 

8L Tti &e Proprietor in each df the stAA Districts whd shell have 
erected ou hiS es^te, during the years 1843, 44, 45, and 1846, tho 
greatest number of approved Cottages — The Gold Medal. 

2. FOR IMPROVING EXISTING COTTAGES. 

8. To the Proprietor in each of the said Districts who shall have 
improved and enlarged, where necessary, during the years 1844, 
1846, and 1846, the greatest number of Ins existing Cottages — The 
Gold Medal. 


Any District. 

4 Tp ^ Proprieitor in any District in Scotland who shall have 
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improved and enlarged where necessary, during the years 1845, 1846, 
and 1847, five or more of his existing Cottages — The Gold Medal. 

The claims of intending Competitors for the Premium, No. 1, must be 
lodged with the Conveners of the Committee of the Society in the 
said Counties, on or before the 1st of October in the year in which 
the claims are made, otherwise they will not be entitled to compete ; 
those for the Premiums Nos. 2 and 3 in the same manner, on or 
before the 1st of October 1846* ; and those for the Premium No. 4, 
in the same manner, on or before the 10th of October 1847. The 
inspection of the Cottages to take place between the 1st October and 
the 1st November in the year in which the claim is made, for the 
Premium No. 1 ; between the same dates in the year 1846 for the 
Premiums Nos. 2 and 3 ; and between the same dates in the year 
1847, for the Piemium No. 4. 

Reports by the Conveiicis to be transmitted to the Secretary of the 
Society on or before the 30th November in each yeox. 

In arder to autborize the award of the Picmiunis, the annual value of 
tho Cottage or Cottages separately, with gardou-groiind, must not 
exceed £ 5 , and in awarding the Preminm No. 2, the Cottage for 
which the Premium No. 1 has been awarded^ shall be deducted 
from tho number. 

In estimating the claims of Competitors, the following pointa will he 
kept in view.--*-'lst, The situation of the Cottage Mdth referonco to 
amenity of climate and aspect, and to the means of drahmgo, vontiN 
latlon, and of preserving cleauliness. 2d, Tho suitableness of the 
structure to withstand the oficcts of the climate of the District. 8d, 
Tho accommodation in the intciior of the Cottage, and tho arrange- 
ment of tho out-houscs, more especially of the privy and ash-pit, 
which must bo os much os possible out of sight, and screened by a 
few trees or shrubs. No Oottago without a privy to bo entered for 
Competition. 4th, The small expense of tlie building, &o., com- 
ptwod with its durability, and with the accommodation afforded^ and 
oaleolatod with reference to the price of xnatoriols, and other oircem-' 
stances, which may my in diifereiit Districts* 5th, The oujbward 
appeoranco of the Cottage or Onttcigos* When it appears that tho 
Cottages of one Competitor are superior ip point 6F style and com- 
fort to those of another, tliou^ not so numerous, the Inspectors to 
give the preference to the former, provided that they amount at least 
to the number of five, and have been erected at a moderate expense^ 

Parties competing to forward plans, specifications, and estimates, to the 
Society, through the Conveners of the DiatrictSjr from whicb^ and of 

iR information sent therewithi eopiqe may bo ivilm for publicutioni 
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if tlic Society sliall see fit; and tlio originals returned to tlio parties 
witliin six months, if dosirod. 

The Members of the Society in tho respective CoiinticP, or in the neigh- 
bourhood of tho Cottages competing, ai*e appointed Committees to 
inspect the Cottages, and report on tho elaims, with power to name 
Sub-Committees. 

For the First District.— Sir George Grant Suttic, Bart, of Proston- 
grange, to be Convener. 

For the Second District. — James M. Grant, Esq. of Glonmoriston, 
and John Stewart, Esq. of Bclladrum, to be Conveners. 

5. USB OF TUB SPADE. 

The Society, with the view of promoting dexterity in tho use of 
the Spade, will give the following Premiums in the parishes after- 
mentioned, viz.— 

DurhfnmMre. 

1844f— P arish of Canobie, — C onvener, George Scott Elliot, Esq. Larriston, 

Perthshlr4» 

1844 — ^Parish of BbdgorTon.— Convener, Eohert Graham, Esq. of Bal- 
gowan. 


PREMIUMS. 

For the best sj)eciii*en of Spade Work in each of these Parishes, 
at a competition between not fewer than twelve Competitors— the 
Ss* 

Fwe the geeond best, Ifis. 

For ^ tMtd host, ios. ; And 80s. will be at the disposal of the 
Odttxatttoh, ftT dhiaioii amenif tho unfiNi<f<Stefc Oom- 


CONDITIONS. 

At Ica^ one month befixre the day of Goznpelation, the time and place of competition, 
the qnontiiy of ground to be turned over by each Competitor, tho depth to which it 
fa to be dug, tlic manner in which the spits are to be laid, and tho time to he allowed 
for tho performaneo of tlio work, (which, in all cases, care will bo taken shall bo 
maple,} shall he fixed and declared by the Convener ; and, whore pmeiicahlo, tho Con- 
Tener shall, by the some time, have dug, in a central situation, a piece of ground afford- 
ing a suflSeient spetnmen of the manner in which tho work is to ho performed, whidt is 
to be done by tho spade only, and not by the shovel. The Convenor slisll decide tho 
Prmnhnns^ with, the assistance of sudh other members of tho Society os may attend. 
Failing the attendance of more than ono Member, tho assistaneo of competent judges 
to be taken. In case of perfect equality, tho preference to be given to tho Lot which 
je tot finished* Gardener^ and pcisous nho have gtOned first Promlume, to bo Q7> 
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eluded from Competing. The Competitions must iako place on or before tlio lltli of 
November next, and be reported to the Secretary of the Socie^ on Or before the Ist 
Docorabor following. Any paridi failing to report within tho lame specified, diall forfeit 
the benefit of the Premiums in future years. 

Tho like Premiums will be giveu in four additional parishes in the year 1847, and 
three succeeding years, on guarantees to the amount of half of the Premiums offered 
being lodged with the Secretary by the parties mn.Trmg the application, on or before the 
Ist of January next. 

Nors.-— These Premiums are proposed diicfly for the benefit of Pistiicts in which 
there is a redundant population. 

In OYder that the Premiums offered may be made known to the mduslriom 
Cottagers^ the Society irusis much to (he obliging co-operation of the Clergy 
in ike Counties in which the Cottage Premiums are offered. 


THE OENEEilL SHOW OP LIVE STOCK, 

AED 

AGRIOmiTUEAL MEETING AT INVERNESS IN 1816 . 

The Society having resolved to hdd the General Show of Live 
Stock, and the Agrionltural Meeting fot 1846 at iMvBntniSB^ the 
following Premiums vnll then be awarded, aided by donations ftom 
Noblemen, Gentlemen, and Local Agricultural Aasoriotieme of the 
Counties njore inunediately interested, and from the Town of Inter- 
nees. 

The Competition is open to Stock from every part of the United 
Kingdom. Tho Show will take place on the 36th, S6th, and 37th of 
Angnst. 

'^6 arrangements will be 

Tosssav. 25th Aogast.— -The Exhibition of Agriottlintiql Xo^lotnentS, 
Dwry Produce, Roots, Seeds, and Wwts. 

WmasBAT, 26th August.— Tho Qeami ®bow of Cntilo^ Horses, 
Slioop, Bwiue, and tho wholo of tlio articles oaumorated above, 
Bxbilated on Tuesday. 

Thursday, 2rtb August — The Esbibition of the Pris® Stock, Inoplo. 
ments, and other artiriei. 
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CLASS L CATTLE, 

WEST HIGHIiAND BREED. 

Section 1. For the best Bull, calved between 1st January 1840 
and 1st January 1844 — Twenty Sovereigns. 

For the second best ditto — Ten Sovereigns. 

To the Breeder of the best Bull in this Section — The Honorary 
Silver Medal. 

It is a Condition attached to the Premiums in tins Section^ that the Ex- 
hibitors shall be obliged to let out, m the season 1847» the Prize 
Bulls, to serve at least forty cows, at such places in the Districts 
more immediately connected with the Show, as the Committee shall 
fix, on payment of Five Shillings for each cow. The owner, if resi- 
dent vrithin the District, to have preference of service for his own 
Stock 

IL For the best Bull, calved after Isi January 1844 — Seven 
Sovereigiis. 

III. For the best breeding Cow, not exceeding eight years old, 
which has reared a Calf during the season of the Show. The Calf 
to be shown — Ten Sovereigns, 

For the second best ditto — Fire Sovereigns. 

For the third best ditto — ^I’hree Sovereigns. 

IV. For the best three Cows reared and bred by the Exhibitor, 
which have had calves during the season of iho Show, with their 
Qalves at thrir ftet^Fifteen Sovereigns. 

V. For the bebt two Heiferi^ calved sdEler 1st January 1843— Ten 
Sovereigns, 

For the second best two ditto— Five Sovereigns. 

VI. For the best two Heifers, calved after Ist January 18 tt — 
Seven Sovereigns. 

For the second best two ditto — Three Sovereigns. 

VII. For the best two Oxen, calved after Ibt January 1842 — Ten 
Sovereigns. 

VIII. For the best two Oxen, calved after 1st January 1843— 
Seven Sovereigns. 

IX. For the best two Oxen, calved after let January 1843, which 
have never been housod nor confined in the straw-yard since Wh}t^ 
snndny 1844— Seven Soveyeigne, 
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X. For tie best two Ozeo; calved after let January 1844 — ^Five 
Sovereigns. 

XI. For the best lot of Stot Stirks, not fewer than star, calved 
after 1st January 1845, bred by the Exhibitor — Seven Sovereigns. 

XII. For the best lot of six Qneys, calved after Ist Jannaiy 1845, 
bred by the Exhibitor — Seven Sovereigns. 

SHORT HOBMEO BREBD. 

XIII. For the best Bull, calved between 1st January 1840, and 
Ist January 1846 — Twenty Sovereigns. 

For the second best ditto. — Ten Sovereigns. 

To the Breeder of the best Bull in this Section — The Honorary 
Silver Medal. 

XIV. For the host Bull Stiik, calved after 1st January 1845— 
Ten Sovereigns. 

For the second best ditto — Seven Sovereigns. 

XV. For the best breeding Cow, of any age, having reared a Calf 
dniing the season of the Show — ^Ten Sovereigns. 

For the second best ditto — ^Sevon Sovereigns. 

XVI. For the best Heifer, calved after 1 st January 1844 — Seven 
Sovereigns. 

XVII. For the best two Heifers, calved after 1st Jamiaiy 1345 
—Five Sovereigns. 

XVIII. For the best pair of Oxen, calved after Ist Jannaiy 1848 
—Ten Sovereigns. 

XIX. For the best piur of Oxen, calved after let January 1844 
—Ten Sovereigns. 


ABEBDEBir, ANGUS, AND GAtlOWAV TOLLED BBBBDS. 

XX. For the best Bull, calved between 1st January 1889 and 
1st January 1844— Twenty Sovereigns. 

For the second best ditto — Ten Sovetei^s. 

To the Breeder of the best Bull in this Section— Tha BCotunaiy 
Silver Medal. 

XXI. For the best Bull, calved after Ist January 1844— Ten 
Sovereigns. 

XXII. For the best Cow, calved previous to let January 1848, 
having reared a Calf dtiring the season of the Show — Ten So- 
vereigns. 

For the second be^t ditto— Five Sovereigns, 
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XXIII. For the best two Heifers, cahed after 1st January 1843 
-—Ten Sovcioigns. 

For the second best ditto — ^Fho Sovexeigns. 

XXIV. For the Lest two Heifers, calved after Ut January 184i4! 
— Seven Sovereigns. 

For the second best ditto — Three Sovexeigns. 

XXV. For the best two Oxen, calved after 1st January 1812 — 
Ten Sovereigns. 

For the second best ditto — Five Sovexeigns. 

XXVI. For the best pair of Oxen, calved after 1st January 
184fS — Ten Sovereigns. 

XXVII. For the best pair of Oxen, eaUed after 1st January 
184j4i — Seven Sovereigns. 

ABLUDESNSHIBn HOBNJCD DnEOD. 

XXVIII. For the best Bull, calved letTvecn let January 1839 
and 1st January 184t4! — Fifteen Sovexeigns. 

To the Breeder of the best Bull in this Section — The Ilonoxaiy 
Silver Medal. 

XXIX. For the best Bull, calved after 1st Januaxy 1811 — Ten 
Sovereigns. 

XXX. For the best Cow, calved previous to 1st January 1818, 
having reared a calf during the season of the Show— Seven Sove- 
reigns. 

For the second best ditto — Five Sovereigns. 

XXXI. For 'the best Heifer, calved after 1st January 1811-- 
I'ive Sovereigns. 

AYBSlimE BBX^Cn, 

XXXIL For the best Bull, calved after 1st January 1812— 
Fifteen Sovereigns. 

To the Breeder of the best Bull in this Section— The Honorary 
Silver Medal. 

XXXm. For the best Bull, calved after 1st January 1811— 
Ten Sovereigns. 

XXXIV. For the best Cow in Milk— Seven Sovereigns* 

For the second best ditto— Five Sovoieigus. 

XXXV. For the best Heifer, calved after 1st January 1841— 
Fiv^^ Sovereigns, 
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For the second be&t ditto — Three Sovereigns. 

ANY BREED. 

XXXyi. For the best pair of fat Oxen, of any pure breed, ex- 
cept Short Horn, calved after Ist January 1843 — ^Ten Sovereigns. 

CROSSES. 

XXXVII. For the best two Oxen, calved after 1st January 
18i% a cross between a Shortrhomed Bull and a West Highland 
Cow — Eight Sovereigns* 

XXXVIII. For the best two Oxen, calved after lat January, 
1843, a cro<?s between a Short-homed Bull and Ayrshire Oow — 
Eight Sovereigns. 

XXXIX. For the best two Oxen, calved after 1st January 1843, 
a cross between a Short-homed Bull and a Pure Oow of any breed 
except the West Highland or Ayrshire — Eight Sovereigns. 

XL. For the bett two Oxen, calved after l^t January 1843, a 
cross between a Short-horned Bull and West Highland Oow-— 
Eight Sovereigns. 

XLI. For the best two Oxen, calved after 1st Jannaiy X848, a 
cross between a Short-horned Bull and'Ayrshiro Oow — ^Eight So- 
vereigns. 

XLII, For the best two Oxen, calved after Ist January 1843, a 
cross between a Short-hornod Bull and a pure Cow of any breed ex- 
cept the West Highland or Ayrshire — ^Eight Sovereigns. 

XLI 11. For tho best two Oxen of any cross, calved after 1st 
Januaiy 1842 — Eight Sovereigns. 

CLASS IT. nOIlSEa 

SsMlditii 1. For the best entire Horse, for Agricaliursl puiposes, 
not tmdet four years, and not exceeding eight and a heif ywmf 
bringing evidence of having had produce in the 
Sovereigns. 

Feflc the aecond best <fittOM-Twenty4ve 

For the third best ditto — Twenty Sovereigns* 

It Is a Condition attached to the Premiums in this Seedon, that fhe 
Exhibitors shall be obliged to let out tho Prisso Horses, for season 
1847, to serve within such portion, and at such places of the Dis- 
tricts as tho Local Committee may fix* Tho number of Mares to bo 
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served by cacli Iloise, not to exceed seventy, and tbo charge to be 
One So\cicign for each Maie. 

II. For the best outiio Colt for Agricultural purposes, not exceed- 
ing three yeais and six months old — Ten Soveicigns. 

III. For the best Breeding Mare, for Agricultural purposes, having 
had at least one Foal, and having been at least one year in the pos- 
session of the Competitor — Ten Sovereigns. 

For the second best ditto — Seven Sovereigns. 

IV. For the best thice-yoai-oW Filly, for Agiicultuml purposes— 
Seven Sovereigns. 

For the second best ditto — Five Sovereigns. 

V. For the best two-year-old Filly, for Agricultural puri>oses — 
Five Sovereigns. 

For the second best ditto — Three Sovereigns. 

VI. For the best four-year-old Draught Gelding — Three So- 
vereigns. 

VII. For the best throe-year-old Draught Gelding— Three So- 
vere^^. 


SABOLn PONIES. 

VIII. For the best Highland entire Pony, not exceeding fourteen 
hands high — Ten Sovereigns, 

IX. For the best Highland Breeding Pony Maio of Iho same 
height — ^Seven Sovereigns, 

X. For the best Pony Gelding not more than four years old, and 
not exceeding fourteen hands high— Five Sovereigns. 

CLASS XIX. BOEBt. 

BLAGKrP*AGBD BBEBD. 

Section I. For the best two Tups, not exceeding forty-five 
months old, which shall have served a hirsel of Ewes in 1845— 
Seven Sovereigns. 

For the second best two ditto — Five Sovereigns.^ 

II. For the best pen of five Ewes, not exceeding five years and 
seven months old, selected firom a hirsel of a regular breeding stock, 
not less than 200, and the pen having reared Lambs for the season-— 
Seven Sovereigns. 

For the second best pen of five ^tto— Five Sovereigns. 

III. For the best five Gimmers, selected from a hirsel not less than 
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200, and kept with tho others of that ago up to 1st Juno previous to 
the Show — Five Sovereigns. 

IV. For tho best pen of five Wethers, not exceeding five years 
and seven months old — Five Sovereigns. 

V. For the best pen of five Wethers of any age, fed without 
restriction — ^Five Sovereigns. 

OHDVIOT BREBD. 

VI. For the best two Tups, not exceeding forty-five months old, 
and which shall have served with a hirsel for a period of not less than 
one month in 1846 — Ten Sovereigns. 

For the second best two ditto — Seven Sovereigns. 

VII. For the best two Shearling Tups — Seven Sovereigns. 

For the second best two ditto— Five Sovereigns. 

VIII. For the best Tup of any age, which has served with a hir- 
sel for a period of not less than a mouth in 1 846 — Seven 
Sovereigns. 

IX. For the best pen of five Ewes, not exceeding five years, and 
which have reared Lambs for the season J 846 — Seven Sovereigns. 

For the second best pen of five ditto — Five Sovereigns. 

X. For the best pen of fire Ewes, lambed after the 91st Match 
1844 — Seven Sovereigns. 

For the second best pen of five ditto— Five Sover^gns. 

XI. For the best pen of five Gimmers — Seven Sovereigns. 

For the second best pen of five ditto — Five Sovereigns. 

XII. For the best pen of five four-year-old Wethers, showing 
most symmetry, fat, and weight — ^Fivo Sovereigns. 

For the second best pen of five ditto — ^Threo Sovotoigns. 

XIII. For the best pen of five threo-year-old Wothors, showing 
most qnnmetiy, fat, and weight — ^Fivo Sovereigns. 

XIV. For the best pen of five Wethers of any t^fe, sdlOtring 
most ^imimetry, &t, and wdlgbt, fhd witbont restrietipa’^^nre 
Sovertigns. 

For the second best pen of five ditto— Three SovereigQS. 

XV. For the best pen of five Ewes, lambed after the 31st Mardi 
1844, fed at no time, except on natoral psstnrc, for the last twelve 
months prior to tlie ^ow' — Five Sovereigns. 

XVI. For the best pen of five Gimmers, fed at no time, except 
on natural pasture, for the last twelve mouths prior to the Show- 
Five Sovereigns. 
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IiUICESTUa BKEED. 

XVII. For tlie best Tup not exceeding forty-five montUs old-— 
Seven Sovereigns. 

For the second best ditto — ^Five Sovereigns. 

XVIII. For the best Shearling Tup — ^Fivo Sovereigns. 

For the second best ditto — Three Sovereigns. 

XIX. For the best pen of three Ewes of any ago — ^Five 
Sovereigns. 

For the second best pen of ihieo ditto — Three Sovereigns. 

XX. For the best pen of three Shearling Ewes— Five Sovereigns. 

For the second best pen of three ditto — Throe Sovereigns. 

souTnnowN BnnBn. 

XXI. — For the best Tnp not exceeding four years old — Five 
Sovereigns. 

XXII. For the best pen of three Ewes — ^Pive Sovereigns. 

GROSSED. 

XXllI. For the best pen of five fat Wethers, a cross between 
Leicester Tups and Cheviot Ewes, not exceeding three years and 
eight months old — Five Sovereigns. 

XXIV. For the best pen of five fiit Wethers, a cross between 
Leicester Tups and Cheviot Ewes, not exceeding two years and 
eight months old — ^Five Sovereigns. 

XXV. For the best pen of five fat Wethers, a cross botwoen 
Leicester Tups and Blaoh^faced Ewes, not exceeding three years and 
eight months Qld-^-Five Sovereigns, 

XXVI. For the best pen of five fat Wethers* cross between 
Cheviot Tups and Black-faced Ewes, not exceeding three years and 
eight months old — ^Pive Sovereigns. 

CLASS IV. SWINE. 

Section I. For the best Boar, large breed— Four Sovereigns. 

For the second best ditto — Two Sovereigns. 

IL For the best Boar, small breed — Four Sovereigns. 

For the second best ditto— Two Sovereigns. 

III. For the best Sow, large breed, in pig or milk— Four 
Sovereigns. 

For the second best ditto— Two Sovereigns. 
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IV. For the best Sow, small breed, ia pig or milk — Four 
Sovereigns. 

For the second best ditto — Two Sovoieigns. 

V. For the be^t throe Store Pigs of the same litter, from four to 
nine mouths old — Three Sovereign**. 

For the second beat ditto — Two Sovereigns. 

CLASS V. POULTRY. 

Section I. For the best couple of Turkeys of any breed— One 
Sovereign. 

For the second best ditto — Ten Shillings. 

II. For the best couple of Fowls of the Dorking breed — One 
Sovereign. 

For the second bc<^t ditto — ^Ten Shillings. 

HI. For the be&t couple of any other Fowls of pure breed— One 
Sovereign. 

For the second best ditto — Ten Shillings. 

IV. For the best couple of Ducks of any brood — One Sovereign, 

For the second best ditto — Ten Shillings. 

V. For the best couple of Geese of any breed — One Sovereign. 

For the second best ditto — Ten Shillings* 

N.B.~By the word couplo*' is meant a nmle and female of each 
soxfc, 

CLASS VI,— DAIRY PRODUCE. 

I. CUBING BtTTTm. 

Ruction I. To the owner of any Dairy who shall have made and 
emed for keeping through the season, the best quality of JSuttor for 
the market, not being lo«i3 than two cwt. in 1846 — Five Sovereigns. 

For the second best quality of ditto— Three boveroigns. 

U. HAKXNG OHBBSSI, « 

II. To the person who shall produce the best spodmen of Sweet 
or Full Milk Cheese, made of any variety that he finds most profit- 
able for the market — Five Sovereigns- * 

For the second best ditto — Three Sovereigns. 

The quantity of the variety of Cheese produced made by each Compe- 
titor, must not be less than one cwt. ; and it must bo certified lhat 
the two or more Cheeses shown have not boon stated, and tliaii in 
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tlie of tLc Exhibitor, they aro a fair average samplo of ilio 
hind competing, made dating the year by the Competitor. 

IIL To the owner of any Dairy who shall have made for sale, 
daring the season 1846, the best quality of Cheese from Skimmed 
Milk, not being le&s than one cwt.— Five Sovereigns. 

For the second best ditto.— Three Sovereigns. 

The Milk for the Skimmed Milk Cheese must have stood at least 
twenty-four hours before being skimmed. 

In the event of two or more competing lots of Butter or Cheese being 
deemed equal in quality, the Premium will be awarded to the 
greatest quantity made. 

CLASS VIL EXTRA STOCK— ROOTS AND SEEDS. 

For Extra Stock of any kind not shown for any of the above 
Premiums;, and not exceeding in one lot five Cattle or ten Sheep, and 
for Roots, Seeds» &c., Premiums will be awarded in Money, Plato, 
dr Bom^rairy Medals, — to the amount of Fifty Sovereigns. 

CLASS rai. IMPLEMENTS. 

Section I. For any New and Useful Agricultural Implement or 
Machine that has been satisfactorily tested in actual work — Five 
Sovereigns. 

II. For the Subsoil Plough best suited to accomplish the main 
objects of Subsoil Ploughing, viz., moving, breaking, stirring, and 
effectually detaching the Subsoil f^m its own substratum, without 
biin^g it tb the sutfisoe — ^Five Sovereigns. 

HI.. Fbr the best Subsoil Grubber — ^Three Sovereigns. 

IV*. For the best Two Horse Plough, either of Wood or Iron 
construction ; workmanship, ease of draught, and effects in lifting and 
turning over the furrow, being all considered — Five Sovereigns. 

V. For the best Winnowing Machine or Barn Fanner — Four 
Sovereigns. 

VI, For the best Single-Horse Cart, with Wheels and Axle, 
adapted to Farm purposes — Five Sovereigns. 

VU. For tie best Implement of any kind used in the cultivation 
of the Turnip or Potato croj) — Five Sovereigns. 

VIII. Fo any useful improvement in any of the Utensils used 
in Daity Husbandry— ^Four Sovei*eignSf 
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IX, For the best set of Models, or of SpecimeDS of any Improved, 
Certain, and Economical Method of Constructing Drains, for the 
Drainage of Land, whether by means of Tiles or Pipes of burnt 
clay, of Peat Moss, Wood, or Stone, or any combination of these — 
Five Sovereigns, 

X. For the best set of Apparatus, either of full inze or in model, 
for Dipping or Bathing Sheep — ^Three Sovereigns. 

XI, Fora Model for the Eflfectual Washing of Sheep, with Short 
Description of the Mode of Conducting the process — Three Sove- 
reigns. 

XII. For the beat set of Cart and Plough Harness — Three So- 
vereigns. 

XIIL Premiums in Money and in Medals will be awarded for 
approved patented articles, and for articles not embraced in any 
of the foregoing Sections — to an amount not exceeding Twenty 
Sovereigns. This Section will comprehend Implements and Utensils 
of all descriptions used for fiirm purposes, together with Utensils em- 
ployed in any other rural occupation, such as Draimng, Quarrying, 
Boad Making, &c. 

1. It will he aUowahle for die Judges to exercise their discretion in 
awarding the whole amount assigned to a section, either in one or 
more premiums, according to the claims of competitCHrs; and, while 
a^eards ore not to be made without positive merit in the airddes 
exhibited, it is to be understood, that atiy sum which may he un** 
appropriated in one section may, if considered proper, be applied to 
anodier section. 

2* It is desirable that paint should not be used upon the wood or iron- 
work of the implements or machines exhibited, but they may bo 
coated with transparent varnish. Exhibitors must bo prepared, if 
required by the Judges, to separate the parts of imjdements or 
machines, and must come proridod with instruments for that pur- 
pose. 

a Compodtors are required to ftimish to the Secretary of ihe Sooetyy 
on or before the 7th of August,«d6aoriptive Znete of the fiaaplf&nmts 
or machines intended for exhibition. 

OENEAAL BEOULATIQNS. 

1. The Stock musi^ at the dato of the Competition, he hona fide the property and in 
iho possesion of the party in whoso name it is ents^, and it must have been so at 
loast from the let of May 1846. 

2. The ages of the Stock will be ealoulatod from tlio 1st (tf January of the year 
of birth. Whoro ttie prooi&o age is known, it is to bo stated. 

3. Cattle fed on distillery or hrowoss’ wash, or grains, are oxdnded from Compoti. 
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tion, a9 that food i$ not gonoridly acco&&iI>lc. Sioch whldi may havo roooivod oil-cako 
or grain is not esceluded ; but where coho or groin has boon tu>od^ the <3,uantiitios are to 
ho stated in tlio certificate. 

4. Cows in CompetitiioiL mubt have Imd a calf> or bo in oalf ; and Ewes must Imvo 
reared lambs in the year 181G. U dosired, ovidcnco must be produced that Stallions 
and Bulls, if four years old or upwards, for which Premiums may bo awarded, had pro- 
duce in tho preceding year. The Ewes must form part of rogitlar brooding stoclcH, 

3. Sheep in Competition, excepting in Sections V and XIV, must not have been grazed 
or fed during the season preceding the Show, in any way difTcrout tirom the other sheep 
of the same doss and age in the flock to which they belong. No sheep must have boon 
(dipped earlier, or otiicrwisc, than the remainder of tlie Stock of tho same description 
from which they arc taken. 

0. An animal having already gained a first Premium at any of the Society’s General 
Show% is not to be diowu again in competition in a class of the same denomination. 
If shown as Extra Stock, tho Exlilbitor will be eligible to rccolvo the Society’s Silver 
Medal. 


7* Gl^he Stock to bo shown must bo intimated by a certifilcate for each lot, according 
to the forms hereto annexed. It shall be competent to tlie Committee, if they see lit 
to require the Exhibitor, or tho person in (diargo of tho Stock, to con&rm tho Certifi- 
cate in the presence of a Ma^trate, on the day of Competition. Printed Certificates, 
to be ooia]|^eted wi& the required particulars, and to be subscribed by the Exhibitor', 
may be on application at the Society’s Hall, Edinburgh, cud at the ofSco, in Inver- 
ness, of G^einige Anderson, Esq., Secretary to tlio Local Committee. 

®ha Secretary will be at Inverness on the Sth of August, to answer inquiries, attend 
to details, and to reomve certificates. In tho meantime, Cortifleatos may bo lodged 
with Mm at Edinburgh, or witli tlie Local Sccretai'y at Inverness. 

The Certifi<»te^ duly completed, must be lodged with tiio Socrotory of tho Society, 
or transmitted, so as to reach his office in Alhyn Placo, Edinburgh, op the Local 
Socretary at Inverness, at the latest by tbe 7th of August. The Certificates, when 
lodged, are not to be divulged, except by direction of the Committoo. A Compotitor 
may ehow mere than one lot in any Section, but not more than tbx’co lots. It sliall 
not be competent to enter a lot in one Section, and to witijdraw it for competition in 
another, except by authority of Iho Committee. The same lot of Stock own bo entered 
in one Section only. 

$.^<!es toe Stock verified in the Sections of tlw above Oattie, Howes, Shoop 
of merit, may be exhibited as Extra Stock, if duly intimated by 
a Goatitoto to cash lo^ in a form simito te what is prescribed for too Competing 
SeotiSKifh end lodged on or beforo tbe 7th August. If any lot of Pat Stock, for which 
a competing Se<^on is open, is to bo entered as Extra Stock, fi'om an impit-sHion on 
tlm P«t of the Exhibitor that the animals are too young to compete wtcccHRfiilly in 
the Section open to them, the Judges of Extra Stock arc aii’C<rtort to iiolico them spo- 
ciaUy, ^ndod toey possess merit. Daily Produce, Poultry, ScocIh, Roots, Plante, 

Secretary, on or before llio 7th August, 
i^ertmeates of tho articlos, as above meutiosod. ^ 

« ’■ t ** Soerctorj-’s oflioo in InvcBiiwi, not tutor 

^ the 20th Angas^ to ^to «phmafion«,if rotinirofl, to roooive inotmctaonii, md. 
If not jretviionaly isoaed, ordets duly ognod for the odniaoion of tho Stock to thsSJjow- 

'^wsentorodon orhoforo tl»7a AnginAirillbo immio. 
SarSSa ®***‘®*y' MM ^ bo nUowod to oonqtete vbiob m not 
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11. All Stock and other articles entered, must ho brought forward to the Competi- 
tion, unless prevented by somo unavoidable cause. If not &o brought forward, the 
owner will, if a reason, satisfactory to Uie Chairman of tho Committee or to tho Diroc- 
tors, is not assigned, bo liable for all cxpon'*os caused by the entry. The Implements 
and Machines, Seeds, Boots, Plants, and Dairy Produce, must be brought to the Show- 
ground, by nine o’clock in tho morning of Tuesday the 25th August. The Stock must 
be brought to tho Show-ground between tho hours of six and eight o’clock of the morn- 
ing of Wednesday tlie 26th August, to afford time for placing them. No Stock or 
other articles can come within the premisos, without having an adiri&don order. One 
servant only for each lot can be admitted, and ho must continno in charge of the lot in 
tho Show-yard. Bulls must be secured by n ring or screw in tho nose, with a chain or 
rope attached ; otherwise they will not bo admitted into the Show-yard. Tho Compet- 
ing Stock will bo distinguished by mmhers^ so tliat tlie owner’s name will not be known 
mitil tho Premiums are decided. 

12. The arrangements for the Show win bo conducted by a Committee of the Society’s 
Members. Skilful persons will be appointed to act as Judges, who will be divided into 
sections, to judge of the Classes with which they arc best acquainted, in order to render 
tho inspection as short as possible, and that tlic public may have early access to the 
Show-ground. The Judges, in forming their opinion, will particularly attend to the 
inatractions hereto annexed. 

lb. A member of the Committee, or of the deputation of Directors, will be appointed 
to attend each section of tho Judges. A servant, provided witli tickets, upon wliioii sliall 
bo printed tho Premium to bo awarded, will bo in attondanco on tho Hetubor so 
appointed $ and as soon as a section of the Judges sliall determine whidi animal or 
animals are entitled to the Prrms in their rospectivo Sections, tiie Member of tho Gom*> 
mittee or deputation of Directors shall order tiio servant to affix the PHsse Tickets on 
the animal, and the Member is to bo rcG^nstble fortimTki:etsbej^ acoord** 
Ingly, that the public may have the earliest opportune exandne the polnth of the 
Prize Cattle. None of the ’nohots so placed shall bn removed. Tf any Prine tMiet 
be removed, and affixed^to an animal which has not obtained a PrsUdsmi, thephlM 
so offemding shall be proceeded against as the Committee of Directors xsa(f 
On Wednesday, the Stock diall bo witiidrawn, and the Sliow-yard riiut at fw o^eloek. 

U. All the Prim Anixnals shall be brought to the Show-Ground by ten o’<dock in 
the morning of tho day immodioioly after the General Show, (viz. on Thursday,) 
under penalty of the owner forfeiting the Premiums. Tlio Deputation of the Directors 
will then dotormino if Portraits of any of tho Prize Animals shall be taken for tho 
Society’s Museum, and, iu tho event of any being selected, tiio owners arc required 
to keop thorn in, or near the town, for such a roasonablo time, as may be necessary to 
iako the Portrait under tiio penalty of forfeiting ilie Premium. The oxponse attending 
the detention, wnich will bo Hmitcd to four days, to bo paid to tim owner by tlio 
Society, at a rate not exceeding 7s, 6d. per day. Exhibitors who may have Stock 
possessing particular merit, especially such animals as have been eonanended by the 
Judges, are invited to riiow them on this day, for the gratifioatibh of pra^cal 
Breeders, when a favourable opportunity may be given to sell both Breeding and Pat 
Stock to advantage. The Premiums will be paid with the Society’s General FremiimiS| 
on or after the 10th of February 1047. 

15. No change can, under any circumstances, be made upon the General Begula- 
tions established by the Society for Agricultural Meetings and GKmeral Shows of Livo 
Stock, so for as Competitors aro intorcstecl, unless regularly submitted and approved 
at a Mooting of tho Directors in Edinburgh, and duly intimated to Competitors. 

Uis Grace tho Duke of Montkoss, Prcudcnl, and tho Vicc-Protidents of tho So- 
ciety \ the Lord-Licutouauis, Vicc-Lioutonantb, and Couvoners of tho Counties of 
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Inverness, Koss, Cromai ty, C<uthnc«-q, Sntbciland, and Naim, with an adc(j[Tiato 
uuttkhor of the Moinb(^ of tlio Society, to be named at tho Meetings on the 30th of 
April bj' these Gniiities, together witli tho Secretaries of the Local Agrienllural Asso- 
ciaHons in the said Counties, have boon appointed a Committee for regulating all details 
connected with the Agricultiiml Meeting, and General Show of Live Stuck at luvomess. 
Jolm Maepherson Grant, Esq^ yr. of Ballmdallooh, to bo Chainnan and ConvonoTi 
aoid George Anderson, Esq^ Livemess, Secretary of the Committeo. 

FOBU OF CERTIFICATE FOB FAT OICSK. 

I, , near the post town of , in the county of , do 

oeriafy, That my Ox (or Oxen, as tho case may be) of the breed, to ho shown at 

the Gkmeral Show of Live Stock at Inverness, for tho premium in Section was 

bred by Mr. of , and purcliasod by me from on or 

about ; he was calved , and will, at the date of the Show, bo 

years and mouths old, and has been fed by me on . The 

quantify of cake or com he has consumed lias been • He has not at any 

timo been fed on disiilloty or brewers* wa^ or grains. He will have to travel on foot 
(or hy steam, or other conveyance, as the case may bo) nules, or thcrehy, from 
the place of feeding to the Show at Inverness. He was first put up to fatten on or 
ahontrthe day of » Witness my hand this day<^ 1840. 

(Signature of the J^uMbiior,) 

N.B. Any observations as to the animal’s appearance and state of flesh when put np 
otf oriiber panrticulars which the JBxhibitor may think material, and more espo- 
dally the pedigree, may be subjoined to the above certificate. 

FOBBiI OF CERTIFICATE FOB OATTi:.B — LEAN OB BBEEWNG STOCK. 

of , near , in tlie county of , do oortify, 

That my of the breed, to be shown at the General Show of Live 

Stock at InTemesB, for the Premium in Section bred by , and pur- 

dwsed V me from , on or about , and calved , 

wip, at the date of the Slmw, bo years and months old, and sinco 

been in my possession, food boen ; will have to travel 

on foot milesortherebyfto the Show at Invoyuosa. Witness my hand tins 
day of 18i6, 

(Signature JSkhUtUotn) 

N*B.h-Any obaemtionswith veferonce to other partieulaxv, wWch tlte Exliibltor 
may think matoiial, may he subjoined to tho above ectrtifioato. Tho podigrco, when 
known, must also bo stated. 

FORM OP CERTIFICATE FOB HORSES, SIIE5P, OR SWINE. 

h of 9 near , in tiio county of , do certify. 

That my of the breed, to bo sliown at tho Gouoral Show of Live 

Stock at Inverness, for tlie Premium in Section , bred by , and pur- 

diased Ify me from , foaled (lambed or pigged, as tho caso may be) 

f will, at tho date of the Show, ho years and 

old, and rince been in my possession, food boon 

iritt havw to travel on foot miles or thereby, to the Show at Invemoss;* Wit^ 

ms iify' band this day of 1846. 


(Hij/iMtun of iM JSAhihitor.) 
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N4B,— Any oiisdrTations with reference to other particularSj which the Exhibitor 
may think material^ may be subjoined to the above certificate. The pedigree^ when 
known, must also be stated. 

INSTRUCTIONS TO THE JUDGES. 

1 * The Judges will assemble on tho morning of the Show, at the time and place to be 
appointed by the Oommittee. When it is intimated that the Stock is ready to be 
examined, the Judges will proceed to the respective Sections which have been assigned 
to fliem. Without inquiry as to the names of parties or places, they will decide upon 
the merits of the animals, and their awards shall make reference merely to the 
nuni&ers which distinguish the animals. The Member of the Committee or Deputation 
of Directors, who attends each section of the Judges, will receive from the Secretary 
blank r^ort^ to be completed by him, under their instructions, with the awards 
tlie Premiums. In this Deport, the numbers referable to the lots recommended must 
bo distinctly written in words, and not in figures. The Judges will report not only 
tliose animals entitled to Premiums, but also tho next in merit in earii Section, to meet 
the contingency^ of any chailengo which may bo made against the Prize animals. 
They will also point out any animals, portraits of which they may consider should 
be taken for the Society’s Museum, ^ey will rign and deliver their Beport, and they 
are not afterwards to propose any change. Xu tlie event of a difference of opinion, 
that of the majority of the Judges who have examined the Lot shall be conclusive. 
When the RopCrt is delivered to the Committee, the duty of the Judges ftball cease, 
and tho Committee sliall award tlio Premiums. 

%, The Judges, in examining the Stock, will proceed on tho understanding that the 
Committee are satisfied with the regularity of the Certificates; but if any of the Stock 
does not, in tlieir o;nnion, come wii^ the Xiegolations, or is of such a oharacier as 
ought not to bo oxliibite^ they will state th^ o;i^09< to the that such 

course may be adopted as shall appear necessary. Should the Judges deie^ to have 
the information communicated in the Certificates, ah to the mode of feeding or oiiher 
particulars, fliey will apply for the same to the Committee through tlie Secretary. 

3 . The Judges will have regard to the tynunotry, early maturity, purity, rise, and 
geneial qualities characteristic of the breeds of which thoy judge. They will make 
due allowanoo for age, feeding, and other circumstances, bearing on the cWacterand 
eofidltion of tho animals. They will not givo encouragement for over-fhd animals. 
Tltey will not award Premiums for Bulls, Cows, or Heifers, which shall appear to have 
been fattened for the butcher, the object boing to have superior animals of these 
descriptions for breeding. In no case shall a Prt'mimn bo adjudged, unless tlie Judges 
riiall deem the animals to have sufficient merit, more esperikfiy if only one lot is pre* 
iintedforainy of the Premiums. 


THE GENEI^lt. SfiOW Of LIVE STOOtt, 

AND 

AGRICULTURAL MEETING AT ABERDEEN IN I84t 


The Genskal Shov oe Lite Stock, and Exhibition oe Imei.E’* 
MENTs, Roots, Seedr, &c., will in 1847 take place at Abebdebn, 
when liberal Premiums will be awarded bj the Society, uided^ as is 
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confidently expected, by donations from the Noblemen, flontlcinon, 
and Local Agricultural Associations of the Counties muro imme- 
diately interested, and from the City of Aberdeen. 

The Premiums will be fixed after communication with the Mem- 
bers of the Society in the District, and the Local Associations, and 
afterwards published for the information of intending Competitors^ 


THE VETERINARY COLLEGE. 

This Establishment is conducted under the superintendence of Pro- 
fessor Dick, Veterinary Surgeon, the Lecturer appointed by the Society. 
The curriculum of study consists in a course of Lectures on the prin- 
ciples and practice of Medicine and Surgery applied to domesticated 
animals, by Professor Dick; Anatomy and Dcmon«itrations, by Mr. 
Barlow, V.S. ; Pharmacy, by Mr. Worthington, V.S. ; and Che- 
mistry and Materia Medica, by Dr. Wibou, IMl.S.E. 

Students enjoy tho benefit of witnessing and assisting in an oxten- 
sive practice. During tho yearl8tl>, three thousand five hundred 
and forty-three cases w’cre treated under their immediate inspection, 
and ample opportunities aftbrded them of perfonning the dillerent 
operations which most frequently occur. 

Attendance at Two Courbcs is required before a Student is 
taken upon trial for diploma ; and the Graduates of the College arc 
eligible for appointments in the Army and East India Company’s 
Service as Veterinary Surgeons. 

The Professors of Agriculture and Anatomy in tho Cnivomiy of 
Edinburgh kindly give gratuitous admission to their classes to tuac* 
TicAL iStudentsof the Veterinary College. 

Tho Lectures and Demonstrations for the Session 1816 and 1817 
commence at the Institution in November next, of tho i»artieulars 
of which subsequent advcriiscinonts w^ll bo given. 


THE DISEASE OF POTATOES. 

Tho Highland and Agricultural Society of Scotland, dofeirous of 
obtaining information regarding the disease which has so recently 
affected tho Potato crops of this country, oaruostly solicits the co- 
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oi)oratioii of Societies and individuals in tlie collecting of such facts, 
regarding the nature and effects of the disease, as the experience of 
agiienltuiihts in different parts of the country can supply. 

Although certain diseases, as curl, ulccmtion of the tubers, &c., are 
known to have attacked the Potato plant, since the period of its ex- 
tended cultivation in these islands, 3 *et these having been local and 
partial, have never excited alarm for the safety of the general crop. 
For several years past, however, there have been partial failures of 
crops, apparently from the sets undergoing decomposition in the 
ground after being planted, and before they had put forth stems and 
leaves. Put in the disease now in question, which has excited such 
general alarm, the plants have appeared to grow vigorously in their 
fii'st stages, and only to become perceptibly or seriously affected as 
the tuheis ad\anced tovsards maturity. What the predisposing 
causes may be of this dangerous disease wc do not as yet know. 
Those causes may, poihapcs, escape our knowledge, and may, as in 
tlie case of many other diseases of plants, be beyond our control, 
and all that may be within our power may bo to alleviate the cllbcis. 
The disease has more than once lavaged laigo tracts of country in 
Korth America* Pcvcral years ago it appeared in the extreme west 
of Scotland, as in the island of Mull, aud a few other of the Hebrides ; 
but it was only in the past year that it spread over the greater part 
of Europe. We may indulge the hope, perhaps, that it may not 
return, or may not occur with the same violence; but wc cannot 
have any assurance that this expectation will be realized, and, there- 
fore, the Society has felt it to bo a public duty to endeavour to col- 
lect the information on the subject, wdiich tho experience of the past 
season can afford. 

The points upon which tho Society is especially desirous to obtain 
information are : 

1. At what period in Iho season, aud after what state of the 
weather, tho disease manifested itself what were the gonoral appear- 
anoes presented by the stems, leaves, and flowers, and by the tubers, 
when the taint had extended itsdf to them. 

2. Whether any of the varieties of Potatoes commonly cultivated 
have escaped the disease, or been less affected than the others; 
whether potatoes recently obtained from seeds, have been less subject 
to it than those which have been long raised from sets or tubers ; 
whether any particular condition of the soil, as wetjacss, previous cal- 
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tivation, or the kinds of maimros used, appear to have had any iiiflu* 
ence in promoting, retarding, or preventing the dist'aso. 

8. What have been the modes employed in storing the Potatoes, 
and what arc the means which have been found most succcssftil in 
preserving the healthy tubers, and preventing the extension of Uio 
taint from the diseased to the sound ones. 

It is to those latter points that the Society is especially desirous of 
calling the attention of the Agriculturists of Scotland, The Society 
is aware that Farmers have employed various means for securing the 
crop, as by ventilating the pits, by the use of lime and other sub- 
stances for absorbing moisture, by a frequent opening of the stores, 
and separation of the diseased from the sound tubers, &c. It is con- 
ceived to be of gi*eat importance to ascertmn the results of those trials, 
and the farther means which the experience of the growers may 
stiggost^ &r preserving the crop, in case, unfortunately, the disease 
should again appear in the present or subsequent seasons. 

Parties who can communicate information on any of the points embraced 
in the above queries, arc requested to forward their answers to the 
Secretary of the Society os soon as possible. Answers may bo 
drawn up in the form most simple and conveuiont for ibo author, 
without regard to the regulations opplicable to Prize Essays and 
Reports. 


By order of the Directors# 

J*'- HALL MAXWELL, Semtary. 
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PEBLIMINARY NOTICE* 


When the Highland Society was instituted in the year 1784 }^ 
and sanctioned by a Eoyal Charter in 1787, its objects were few, and 
their operation limited. They were Confined almost exclusively to 
matters connected with the amelioration of the Highlands of Scot- 
land. 

But the patronage of certain departments, proper to that part of 
the country, having been since committed to special Boards of Ma- 
nagement, or undertaken by other Associations, the general progress 
of science, arts, and manufactures, has led to a greater extension and 
modification of the views of the Society. Several of its earlier ob- 
jects have thus been abandoned, while others of higher and more 
general interest have been substituted in their place. 

Instead of encouraging improvement in the Highlands only, the 
patriotic exertions of the Society came to be devoted also to the be* 
nefit of the Lowlands, and in both, for the long period of sixty years, 
the various branches of Agriculture, Rural Economy, or JDomcstic 
Industry have been uniformly promoted. 

In accordance with this more enlarged sphere of operation, tho 
original name of the Society was altered, under a later Royal Char- 
ter in 1834, to the Highland and AgbxcultuuaIi Society of Scot- 
land. 

The leading purposes contemplated by this Institution, will bo 
sufficiently explicit on perusal of the following pages, and rolcroiico 
to preceding practice. 

They embrace, in particular, the advancement of Agriculture in 
all its departments, and the various branches of Art and Industry 
connected with it. 

There are liberal Premiums awarded for Essays and Reports, on 
the best and most approved methods of reclaiming waste and barren 
lands from a state of Nature. Premiums arc likewise oilbivd to 
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oucoarage improremeut in the broods of Lire Stock, pertuning to 
rural economy, and to direct attention to the proper mon^^emeut of 
the produce of the Dairy. The beauty and ornament of the conn* 
together with the benefit of shelter, are promoted by Premiums 
for Woods and Plantations. The comforts and convenience of the 
humbler classes have been attended to by rewarding habits of order 
and cleanliness, and by stimulating proprietors to improve the con- 
struction of Cottages. Useful inventions and improvements in Agri- 
cultural Machinery, and Implements employed in rural economy, 
are always patronized and remunerated. 

Among the more important measures which have been effected, 
of late years, under the patronage of the Society, are, — 

I. The establishment, on an extensive scale, of a Cattle Show and 
Agricultural Meeting, held annually in different parts of Scotland, 
at which competitors from all parts of tho United Kingdom have 
an opportunity of exhibiting live stock, roots, seeds, dairy produce, 
and improved implements employed in husbandry. 

II. The establishment of a system of District Shows, instituted 
for the purpose of improving the Breeds of Stock most suitable for 
different parts of the country, and of aiding and encouraging the 
efforts of Local Agricultural Associations. 

III. The advancement of the Veterinary Art, and improvement 
in tho mode of treating diseases peculiar to domesticated animals, 
by tho establishment of a V eterinary College in Edinburgh. Courses 
of Lectures are there delivered by a Professor of distinguished abi- 
lity in his profession, aided by able assistants ; and numerous pupils, 
some of them resorting horn distant quarters, are trained to prac- 
tice 

IV. Tho erection of an expensive and spacious Museum, adapted 
to tho roceptiou of Models of Implements and Machines, applicable 
to tho various operations connected with Agriculture. Of these a 
large collection has been formed. The Museum also contains an 
assortment of vegetable and miners specimens, and is embellished 
by the Portraits of Animals, for which Premiums have been awarded 
at the difierent exhibitions of Stock. 

V. The periodical publication of tho Transactions, which compre- 
hend the must interesting and important of the Essays and Reports 
acquired by tho Society through its premiums, or communicated to it 
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bjr Local Associatious or individuals. The Transactions are pnb> 
lished by Messrs. Blackwood and Sons, Edinburgh, simultancoosly 
with the Quarterly Journal of Agricnlturo. 

VI. The establishment of Monthly Mootings, which arc held 
periodically in the Hall of the Museum, when selected papers are 
read, and subjects in the science and practice of Agiioultnro are dis- 
cussed. 

VII. The patron!^ of the Society is generally devoted to what- 
ever promises benefit to the country at large, and more especially to 
such objects as come properly within its cognizance. Besides, tho 
annual vote of money in support of the Veterinary College, an 
allowance is granted in aid of tho Agricultural Chemistry Associa- 
tion, and the meetings of its Members are occasionally accommo- 
dated in the Museum. 

Though not now in receipt of any public grant, the Society is in 
duty bound to acknowledge the pecuniary assistance which it has 
at different periods received from Government, and tho countciianco 
and support which have ever been extended to it, by means of 
which, its efforts for disseminating the spirit of improvement through- 
out Scotland have been invigorated. 


CONSTITUTION AND ESTABLISHMENT. 

The whole affairs of the HionLAND and AoniouLTCRAT. Society 
are conducted under tho sanction and control of a Royal Charter, 
which authorizes tho enactment of Bye-Laws. 

The Office-Bearers consist of a President, four Vico-Prosidents, 
thirty Ordinary and ton Extraordinary Directors, a Treasurer, and 
an Honorary and Acting Secretary. 

The Ordinary Directors are suMividod into Committees for tho 
dispatch of business, assisted by those Members of tho Society most 
conversant with the subjects to be considered, or with tho duties to 
be discharged. The Minutes of each Committoo are brought before 
the Board of Direction for approval, and tho general proceedings arc 
reported to half-yearly General Meetings of tho Society, one of 
which is, by the Charter, appointed to be hold on tho second Tues- 
day of January, and the other on such day in the months of June 
or July as the Directors may fix. 
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New Members are admitted at cither of these General Meetings 
by Ballot. No entry-money is paid on election, but each Member 
contributes £l , Ss. 6d. annually, which he may redeem for £12^ 1 2s. 
or for less, according to the number of annual payments he may 
have made. Subscriptions are payable in advance, and must be re- 
mitted to the Secretary without expense to the Society. 

Meetings of Directors, or of Committees, are open, and at these 
any Member may attend and deliver his opinion on the subject under 
consideration, but Directors or Members of Committees, only, are en- 
titled to vote. 

All communications are to be addressed to John Hall Maxwell, 
Esq., the Secretary of the Society, 6, Albyn Place, Edinburgh. 


GENERAL REGULATIONS FOR COMPETITORS. 

When subjects are specially selected for competition, it is always 
to be understood, 1st, That however concisely the subjects them- 
selves be announced, ample information is required concerning them 
— 2d, That this information shall be founded on experience or ob- 
servation, and not on simple references and quotations from books — 
3d, That it shall be digested as methodically as possible — ^and 4th, 
That Drawings, Specimens, or Models, adapted to a defined scale, 
(3 inches to the foot, if convenient) shall accompany writings re- 
quiring them for illustration. 

Certain conditions are annexed to each of the various subjects of 
competition, as detailed in the List of Premiums ; and these are 
rigidly enforced by the Society, as the only means of insuring regu- 
larity in the conduct of the business, and of distributing exact jus- 
tice among the Competitors. 

In all Essays for Competition for Premiums offered, it is expected 
that when facts not generally known are stated, they will be authen- 
ticated by proper references. Competitors in Essays and Reports 
are required to quote, or state distinctly on the top of the first page 
of their paper, the number and title of the subject or Premium for 
which they compete. They must not communicate their names, 
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but ti'ausniit, along with the Essays, a noaled notoj containing their 
names and addresses^ and inscribed on tlio bark with some distin- 
guishing motto or device, which shall also he inscrilMsl on the Essay. 
When this regulation is noglectorl, such Ewsaay shall not bo r(»ceive<l 
in competition. If the Essayist has formerly gained a Premium 
from the Society for a Paper communicated by him, it is recom- 
mended, that his subsequent Essay should bo written in a different 
hand from that of the former successful Paper. All communicalions 
designed for Competition must be written in a distinct and legible 
hand. 

None of the sealed notes, except those that bear the distinguish- 
ing motto or device of the Essays found entitled to Premiums will 
be opened ; and the sealed note will not, in any instance, bo opened, 
without the consent of the author, unless a sum equal to, at least, 
one-half of the Premium offered shall have been adjudged. But 
should no application be made for the paper on or before the 1 st of 
March in each year, it will be hold as belonging to the Society. 
Such Essays as are not found entitled to any Premium will, with the 
sealed notes, be returned to the authors if required. 

Essays for which a Premium, or one-half of it, has boon awarded, 
become the property of the Society, and cannot bo published in 
whole or in part, nor circulated in any manner without the consent 
of the Directors. 

When communications from Local Associations are in&ortcd in 
the Transactions, opportunities will be given for obtaining separate 
copies from the types, for circulation in llioir Districts. 

Models accompanying communications .on Agricultural Maclii- 
nery, for which Premiums have been awarded, become the property of 
the Society, a reasonable sum being allowed to the Inventor for the 
expense of construction. 

Candidates are requested to obsovvo, tliat. in any instance, wIhju 
Essays, Reports, or Certificates, are unsatisfactory, tlio Socieiy is 
not bound to give the reward offered ; and tliat, in certain cases, 
power is reserved of giving such part only of a Premium as the claim 
may be adjudged to deserve; but Competitors may fool assured, 
that the Directors will always be inclined to judge liberally of their 
several claims. 

Essays, Reports, or Communications, on subjects for whicli Pre- 
miums have in former years been offered, will still bo received, 
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although the subjects may now be discontinued on the List, and 
Honorary awards will be voted, when the communications appear to 
merit them. 

Essays and Reports, for which no Premiums have been awarded, 
must, if desired to be returned, be called for within one year from 
the date of Competition, otherwise the Society will not be respon- 
sible for the papers. 

Competitors will understand it as a condition having reference to 
every Premium and Reward offered by the Society, that the deci- 
sions of its Committees and Board of Directors, as confirmed by the 
Society, are to be final and conclusive, and that it shall not be com- 
petent to raise any question or appeal touching such decisions before 
any other tribunal. 

In Reports of Experiments relating to the Improvement or 
Management of Land, it is expected that the expenses shall be ac- 
curately detailed. 

In all Premiums offered, having reference to Weight or Measure, 
the New or Imperial Standards are alone to be understood as re- 
ferred to ; and Competitors are required to state their calculations 
according to these, the only legal standards, otherwise the claim 
will not be entertained. 

Medals will be awarded for communications of interest, which the 
Directors may think fit to bring before the Monthly Meetings. 
Parties making such communications are not required to observe 
the conditions applicable to Essays and Reports in competition, but 
are invited to transmit them to the Secretary in the form and man- 
ner most convenient for themselves. 

When the Premiums are awarded in Medals or Plate, the So- 
ciety will, in such cases as the Directors may soo proper, allow them 
to be paid in money, on the application of the successful Candi- 
dates. 

The Premiums awarded by tlio Society, are payable after the 
10th February, for the preceding year. Orders, payable at the 
Royal Bank of Scotland, arc issued by the Directors, in name of 
the parties in whose favour the Premiums have been awarded. 
The orders will be delivered at the Society’s Hall, upon the receipts 
of the parties to whom the Premiums have been adjudged being 
presented ; or the parties may transmit, through any Bank, stamp- 
ed receipts, or negotiate bills, addresy’cd to the Secretary, if done 

b 
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without expense to the Society* The receipt or bill must specify 
distinctly the Premium in diii'clhargc of which it is sent. 

Parties entitled to l^late or Medab^ will, by themH<'lves, or some 
person having their authority, apply at the Society’s Hall, for an 
order on the Society’s Jeweller or Medallist. 

Premiums not applied for within two yeai*s from the term of 
payment, will be forfeited. 



ESTABLISHMENT FOR 1847. 


PRESIDENT, 

His Grack JAMES, DDKE op MONTROSE. 
VICE-PRESIDENTS. 

1846. Thb Biget Honourable FRANCIS WILLIAM, EARL op SEAFIELD. 

1846. The Right Honourable THOMAS ALEXANDER, LORD LOVAT. 

1847. The Right Honourable GEORGE HAMILTON, EARL op ABERDEEN. 
1847. The Right Honourable JOHN, VISCOUNT ARBUTHNOTT. 

EXTRAORDINARY DIRECTORS. 

1846. Sir GEORGE SINCLAIR of Ulbster, Bart. 

1846. Lieut.'General Sir HUGH FRASER of Braelaugwell, E.C.B. 

1846. Colonel HUGH DUNCAN BAILLTE of Redcastle, M.P. 

1846. CHARLES LENNOX GUMMING BRUCE of Roseible and Kinaaird, M.P. 

1846. GEORGE DEMPSTER of SLibo. 

1847. Major-General the Right Hon. LORD JAMES HAY. 

1847. Sir JOHN MACPHERSON GRANT of BalUndalloch, Bart. 

1847. Colonel THOMAS GORDON of Park. 

1847, Captain ROBERT BARCLAY ALLARDICE of Ury. 

1847. WILLIAM INNES of Baemoir. 


Alexander Maconochie, of Meadowbank, Tirecuureir, 

John Jambs Hope Johnstone, of Amumdole, 'bLV. Honorary Secretary, 
John Hall Maxwell, yr. of Dargavel, Secretary, 

Archibald Horni^ Accountant. 

Rev. James Grant, D.D., St Maty’s Cborch, Edinburgh, Cha^Aain, 

IIbnrt Stephens, Editor of Transactions. 

Messrs. Blackwood, Pubiyuirs . 

Charles Lawson, Seedsman and Nurseryman. 

William Dick, Ptxfessor at the Veterinary Colt&jp. 

James Mackay, Goldsmith and Jareller. 

Alexander Kirkwood, Pruiitieul Medatitst. 

ORDINARY DIRECTORS, 

1841. Robert Balfour Wardlaw Ramsay of Wbitohill. 

1844. Sir John Hope of Pinkie, Bart, M.P. 

1844. Sir John Graham Dalyell of Binns, Bart 
1 84 1. Captain C. K. Johnstone, Alva, K.L.S. 

1846. Thomas Mackenzie of Applccross, M.P. 

1 846. Thomas Maitland of Dundrennan, M.P., Solicitor-Geucral for Scotland. 
1846. William Mackenzie of Muirton. 

1846. Captain Thomas Christie, R.N. 




1 84 5. Sir J «)HN S ftwart T? ichari>&< »n of Pitfour, l^ui t 
18 iS, Gibojige Turnbull of Abbey St. Baihanb. 

1 846. Donald IIornc of LangwolL 
1 846. William Murray of llcnderlanrl. 

1 846. Right Hon. J \M]>s, Lord Bliiritr>alb. 

1846. John Gordon of Gaimbulg. 

1846. Sir William Dunbar of Mochruin, Bart. 

1846. Robert Graham of Balgowan. 

1846. John Hutton Baltour, M.D., Professor of BoLany in tho University of Edin- 
burgh. 

1 846. Robert G. Baxllib of OoulteiaUers. 

1846. David Low of Laws, Professor of Agricsnlture in ilio University of Edinburgh. 

1847. Robert Grant of Kiiicorth. 

1847. Sir William Jardind of Appcigarth, Bart. 

1847. William Gregory, Professor of Chemistry in tho University of Edinburgh. 
1847. James Wemtss of WcmysvHall. 

1847. John Pinnie, Swonston. 

1 847. John Trotter of Bush. 

1847. Alexander Scott, Graiglockbart 
1847. Alexander Pringle of Whytbank. 

1847. WiLLUM Smith of Garbeth Guthrie. 

1847. Jambs Horn Burnett, W.S. 

1847. Alexander Forbes Trvine, yr. of Dmin. 

CHAIRMEN OF STANDING COMMITTEES, 1847. 


Funds and Acmivts, George Turnbull of Abbey St, Bathans. 

PuhlicaHons and Papers, .... Pi^ofessor Gregory. 

Mechanics^ Sn* John Graham Dalybll of Binns, Bart. 

Gtdogy and Giemistry, David Milne of Milncgraden. 

Catta </ e 8 , . . R. G. Batllie of Coulteralb ]*s. 

Veterinary Cdleye^ John Burn Murdoch of Gartincaber. 

General Showsf Donald Horne of LangwolL 

JrgyV Namd Fund, Alexander LAHONr of Knoclcdow. 


MUSEUM. 

The Right Honourable Lord Berried vlu, Chaimaa, 

RoBERr Graham of Balgowaii, I>Lpnty*()kamnan. 

Charles Lawson^ Coneertator, Thom \s Dickson, At . Utant’Conm rahr, 

Jamls Slight, Curator of Modi h, 

chairmen of monthly MEETINffS 

HEU) AT TIDE WUHEITM. 

Chairman , — The Right Honourable Gic JSarl of RosmuRV. 

Peputy-Chamren, — Lord Murriy ; Aiexander Maconociitk of MondowbauL ; 
Richard Troth r of Mortonhall ; Jamiis Al \hl\m) Hog of No\Ui'*ton. 



PREMIUMS, 


The HIGHLAND AND AGEICULTUEAL SOCIETT 
OP SCOTLAND offers the following PREMIUMS for 
Competition in 1847, and subsequent years : — 


CLASS A. 

E^YS AJND REPORTS. 

§ I. ON SUBJECTS CONNECTED WITH THE SCIENCE AND 
PBACTICE OP AGEICULTUEE. 

1 . DBAININa 

For an approved Bcport on Draining, specifying ilie most ap- 
proved inothods of modern practice, as applicable to various soils and 
localities in Scotland — The Gold Medal, or Ten Sovereigns. 

The Keport mus-t state the dimensions of the Drains — their distance 
from each other — the expense of their construction, and the com- 
parative advantages of Pipe Tiles of different sizes, and the other 
Drain Tiles of the various known forms- 
Reports to be lodged by lOth November 184?. 

2 . EXPERIMENTS IN DEEP PLOUGHING. 

For an approved Report of experiments made to ascertain the re- 
sults of subsoil ploughing, trench ploughing, or any other mode of 
deep ploughing on thorough drained land, or on land that does not 
require draining, with the comparative advantages of the different 
modes on the same soil — The Gold Medal, or Ton Sovereigns. 

c 
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The Experlmonts must be made on not less than four acres of land 
of, as nearly as possible, the same soil and description, oiio-balf of 
which shall have been deep ploughed, and the other half cnltbatcd in 
the ordinary way. The whole extent of ground to bo under the 
same description of crop, and to be cultivated and managed alike. 
The Report must state the nature of the Soil and Sub-soil — the quan- 
tity and quality of the produce of each portion — the depth reached 
by the Plough, and such observations as may be deserving of atten- 
tion. 

Reports to he lodged by 10th November in any year. 

3 . SPADE A^'D FOUK HUSBANDRY. 

For an approved Report on Delving and Subsoiling by the joint 
operation of the Spade and Fork — Tho Gold or Medium Gold 
Medal. 

The Report must contain a description of the Implements, ■with mea- 
surements of their principal parts, and the cost of the whole. It 
must state the mode of using them — the circumstances in which they 
are particularly applicable — ^the peculiar ad^antagcs which they may 
possess, and the most eligible plan for insuring the uniform suiH- 
dency of the work— the expense of Tillage by them, per aero, on 
different soils — the depth to which the ground can he conveniently 
penetrated by them, and the average quantity of work which two 
men can execute with them in a-day. 

Rcjmrts to he lodged by 10th November 1847. 

4 . ANALYSES OF THE ASHES OP PLANTS. 

For ail approved Series of Quantitative Analyses of tlio Aslios of 
the Cultivated Plants, or of tho more common woods growing on 
the different soils in Scotland — Fifty Sovorcigus. 

As the Society has already offered Premiums for tho Analyses of Oats 
and Potatoes, Competitors who roako cboico of cultivated j>Iaiits 
will select any of the others in common cultivation, as wdieat, bar- 
ley, turnips, or beaus. 

The more abundant weeds should also bo selected foranalysis, full 
grown healthy plants being in every ca^c taken. Of such woods, 
the following may be enumerated :^ — Smajm (U'vensis, common wild 
mustard or charlock. UaphamiB Baphanhtrum, or jointed charlock. 
Tnticitm repens, couch grass, or quick giwss. Airhenalhenm 
menaceuvn^ oat grass. Se7iecioJacohc(iaym^yQxi^ BcUk 2>ereHnhf 
common daisy. Eanunculue acris^ repena and bitlbrnia^ common 
buttercups, Sonefme okraeeue and arvensis^ sow thistles, Taraxa^ 
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turn ojUicinale^ dandelion. Bumex ohtmifolim and crispuB^ common 
docks. Cardum ar^mBk and lancedatiis^ common thistles. Spergula 
arvemis, corn sporrey; and Timilaffo Far/ara^ common colt's foot. 

Separate analyses should be made of the stalk of the plant and of the 
secdsj and in the turnip or other plants with large roots^ also of the 
bulb. Intending Competitors are referred to the latest edition of 
Liebig’s Agricultural Chemistry ; and for an account of the best me- 
thod of ash analysis, to a paper by Drs. Will and Fresenius, on the 
inorganic constituents of plants^ in the Memoirs of the Cbcniical So- 
ciety of London, Part 9. 

Reports to be lodged by 10th November 1848. 

5. CONSTRUCTION OF TANKS. 

For an approved Report on the most economical method of con- 
structing Tanks for collecting liquid manure from stables, byres, 
and pigstyes, suitable to ordinary farm-steadings ; and also on the 
best means of draining off from tho dung-hill the liquid manure 
into the Tank — Ten Sovereigns. 

Competitors to state tbe most eligible materials for the purpose, the 
expense, and tbe form and proper dimensions in proportion to the 
number of cattle, &c., tbe best mode of drawing off the contents 
and of applying it to the soil. 

Reports to be lodged by 10th November 1847. 

6. SPECIAL MANURES* 

Fifty Sovereigns will be awarded in such proportions as the 
Directors may see proper. 

1. For an approved Report of experiments made with different 
manures, both separately and mixed in certain proportions^ and ap- 
plied cither in solid or fluid form. Each experiment to bo made 
double ^ — ^tliat is, on two separate portions of land of not less than 
one-eighth of an aero. 

Tbe substances employed may be Guano, Nitrate of Soda, Nitrate of 
Potash, Sulphate of Soda, Sulphate of Magnesia, Sal Ammoniac, Sul- 
phate of Ammonia, Carbonate of Soda, Pearl Asb, Kelp, and Bones, 
or mixtures of these in specified proportions, and any others of 
known composition, which the Experimenters may select. Poudrette 
or Prepared Night Soil, Liebig's Patent Manures, and the Ammo.* 
niacal liquor of Gas Works should also be tried ; and it is particu- 
larly recommended that the refuse of Manufactories, such as the Prus- 
siate of Potash, tbe animal refuse of Sugar Works, and tbe refuse 
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of Salt Woiis, Bleach 'Works m\i\ G'n^y Mninifactorics, sl^oultl bo 
collected and experimented upon. 

It is desirable that scpamle Experiments should be made w ith diffe- 
rent quantities of each substance ; and different proportions of two 
or more substances may be contrasted with each other. It is rc- 
conimended that Experiments, with mixtures, should form a promi- 
nent part in the trials. The proportions of the several substances 
which are mixed, must in all eases be stated. 

The quantity by weight, and the cost of the manures employed (in- 
cluding carriage, and every other expense), as well as the quantity 
and quality of the crop produced by each, must be accurately ascer- 
tained and reported, with the nature and qualities of the soil, its 
altitude, exposure, drainage, and such other particulars and ohser- 
vations as the Reporter may deem deserving of attention. 

The general conclusions and remarks which the Reporters may deduce 
from the results of their experiments, are to he drawn up separately 
from the Tables, and to be inserted immediately after tlicir respeetivu 
series of experiments ; and in every instance it is hoped that these 
sludl be as complete as the circumstances and opportunities for ob- 
servation will admit. 

'While the number of the experiments will be taken into account, the 
preference will be given to those which have been perfomu'd with 
the greatest accuracy. The value of the experiments will be en- 
hanced, if accompanied with an analysis or minute description of 
the soil on which they are made, and means of proving the purity 
of the manures which were used. 

The Society earnestly requests the attention of Landed Proprietoi-s to 
this important subject, and solicits from all quarters Reports of care- 
fully conducted Experiments, however small they may be. Those 
who have no intention to compete for tho Prcniiiims, may yet obtain 
results which the Society would gladly record in their Transactions. 

Reports to be lodged by lOtb November 1S47. 

2. For an approved Report, having reference to the exp<u-ien<‘o of 
two or more preceding seasons, on the effects which any of tlio 
substances above named exert on the soil for a certain period after 
their application. In all cases, the subsequent produce of the land, 
which had received tho special manure, must bo noted carefully by 
weight or measure, and compared with that of an equal portion of 
land which had received no special manure. 

Blank Tables for reporting the results of the Experiments, in eitljer of 
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cljc divisions of this subject, uill be supplied on application at the 
Society’s Hall, under signature of the motto intended to be adopted 
by the Competitor, 

Reports to be lodged by 10th November 1847. 

7 . COMPOST HEAPS. 

For an approved Report on the management of Compost Heaps, 
which, when applied in the ordinary course of management, have 
proved a profitable auxiliary to, or substitute for, the regular manure 
produced on the farm — The Gold Medal, or Ten Sovereigns. 

The Report must state the substances employed ; the crops to which 
they have been applied ; the nature of the land, and its previous 
management, and the results of the application. The attention of 
Competitors is directed not only to the use of such substances as 
may be found on the farm itself, as vegetable refuse, peat and coal 
ashes, the mud of ponds and ditches, die scrapings of roads, 8cc., hut 
to such foreign substances as they may have been able to mix with 
the matter of the heaps, and which have been found to add to their 
quantity and usefulness, such as the offal of shambles and fishing- 
stations, the refuse-matter of manufactories, and any other sub- 
stances which can be rendered available as manures. 

Reports to he lodged by 10th November 1847. 

8. RELATIVE VALUE OP MANURES PRODUCEP BY DIFFERENT KINDS 

OF FEEDING. 

For an approved Report of the result of experiments for ascertain- 
ing the relative value of Farm-yard Manure, obtained from cattle fed 
upon diflbrent varieties of food, by the application of such manures 
to farm-crops — The Gold Medal, or Ten Sovereigns. 

The Report must state the effects produced on two successive Crops, 
by the application of manures obtained from cattle fed upon turnips 
and straw alone, and from cattle fed upon turnips and straw, 
with an addition of oil cake or flax seed; also from cattle 
fed upon these substances, with the addition of beau meal, or 
grain. It is desirable that the animals from which the manures are 
to be obtained, should be as nearly as possible of the same age, 
weight, condition, and maturity, and that to each lot, the same quan- 
tity of litter, per head, should be given daily, and that the animals, 
except as to the difference of food given to them, should he treated 
in every rccpcct alike. 

The proporation of the Mar.inc by formontaliou or oihcruihc, shculd be 
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in cveiy respect tlie same, and it is desirable that not loss tlian two 
several Experiments be made with each Iviiid, and that tlio ground 
to which it is to be applied, be as equal as possible in quality, and 
treated in every respect alike. 

Reports to be lodged by lOtli November 1849. 

9. CULTIVATION OF RED CLOVER. 

For an approved Report on the best mode of managing Lands 
■which have become sick or tired (as it is termed) of common Red 
Clover, Trifolium pratense^ so as to restore their capability of pro- 
perly yielding that crop for hay, &c., without altering the generally 
practised system of rotation — The Cold Medal, or Ten Sovereigns. 

Reports to be lodged by 10th November 1847. 

10. IMPROVEMENT AND MANAGEMENT OF NATURAL MEADOW. 

For an approved Report on the improvement of Natural Meadow 
by draining, top dressing, or other means, and on the subsequent 
management by manuring, or irrigation^ and where pasturing is to 
be adopted, on the system whereby it may be rendered as little in- 
jurious as possible — The G-old Medal, or Ton Sovereigns, 

Reports to be lodged by 10th November 1847. 

11. CLOVERS AND GRASSES FOR TWO OR THREE YEARS^ PASTURE. 

For an approved Report on the suitable proportions and kinds of 
Clovers and Grasses for two and throe years’ pasture— The Gold 
Medal, or Ten Sovereigns. 

The Society being anxious to induce Farmers to casertaia, from actual 
experiment and observation, tbo most suitable proportions and kiiuls 
of the Clovers and Grasses to sow, with the viow of obtaining the 
greatest amount of pasture, where the land is only to rest for two 
or three ycara at most, lias olFercd the above premimn, in tho hope 
that practical Farmers will turn their attention to this matter, and 
that by a judicious selection of seeds, as well as by adojitiug a sa- 
tisfactory method of arriving at the results, new light may be thrown 
on this branch of Farm management. 

Reports to be lodged by 10th November 1850. 

12. COMPARATIVE PRODUCTIVENESS, ETC., OF DirPERENT VARIETIES 
OP THE CEREAL GRAINS. 

1. For an approved Report, founded on actual exporimont and 
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obftemtion, on the comparative eaiiincbs, productiveness, and profit 
in Grain and Straw, of the diflerent varieties of Oats generally sown, 
where wheat is a crop in the rotation — The Medium Gold Medal, 
or Five Sovereigns. 

Reports to be lodged by 10th November 1848. 

2. For an approved Report, founded on actual experiment and 
observation, on the comparai/ive earliness, productiveness, and profit 
of the different varieties of Oats generally sown, where wheat is not 
a crop in the rotation — The Medium Gold Medal, or Five Sove- 
reigns. 

Reports to bo lodged by lOtli November 1848. 

3. For an approved Report, founded on actual experiment and 
observation, on the comparative earliness, productiveness, and profit 
of tho different varieties of Barley. 

Reports to be lodged by 10th November 1848. 

4. For an approved Report, founded on actual experiment and 
observation, on the comparative earliness, productiveness, and profit 
of tho different varieties of White and Red Wheat generally sown. 
— ^Tho Medium Gold Medal, or Five Sovereigns. 

Reports to be lodged by 10th November 1849. 

As the Society, by offering these Premiums, has the practical object in 
view of inducing Agriculturists to acquire a more perfect knowledge 
of the varieties of grains most profitable for cultivation on various 
soils, and iu different Districts, the attention of practical farmers, it 
is hoped, will bo generally turned to the investigation. 

Competitors must sow at least one bushel of each variety, and are re- 
quested to direct their attention to the selection of now and improved 
varieties, so as to test their pi oducti\cness, earliness of ripening, &c., 
with those generally in use. The seed of each sort must be as 
equal in quality as possible, and the Experiment must be conducted 
with care and accuracy, and on a held of uniform soil and condition. 

Bcpoits must state the altitude, exposure, drainage, and nature of the 
soil — ^tlic dates of sowing, brairding, ripening, reaping, and thrash- 
ing— the produce per acre in giain and straw— the quantity of 
marketable and light giain— and the weight of each per bushel. 
The Premium-hook of 1848 will contain a tabular form for re^ 
porting these particulars. 

13. IMPEOVED VAUIETIES OP AGEICULTUEAL PLANTS. 

For an approved Report, founded on actual experiment, detailing 
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the moans which may have been successfully employed by the Re- 
porter for obtaining new and superior varieties, or improved sub- 
varieties, of tlio different cultivated Grains and Grasses, Clovers, 
Beans, Peas, Turnips, Potatoes, or other Agricultural Plants, either 
by minute attention to the selection of the Seed, by hybridation, or 
such other means as may have been found cflicacious — Tlic Gold 
Medal, or Ten Sovereigns. 

It is necessary that the varieties and subvarieties reported upon shall 
have been proved capable of reproduction from seed, and also that 
the relation they bear to others, or well known sorts, shall be staled. 
The Reporter is farther requested to mention the effects that he niny 
have observed produced by different soils, manures, &c., the 
plants forming the subjects of re])ort, and how far he may have 
ascertained such effects to be lasting. 

NOTj>~Shoa1d any iniprovod varioty reported upon be the result of direct experi- 
ment by cross impregnation, involving conuderablo expense and long-conti< 
nued attention, a higher Premium wiU bo awarded. 

Reports to be lodged by lOtli November 1847. 

14. FLAX. 

For an approved Report on the cultivation of Flax-— Twenty 
Sovereigns. 

The Experiment must be made on a portion of land of not less than 
10 acres— one half of which shall be under Flax, and the other under 
the ordinary Rotation. The same amount and kind of manure to 
be applied to each portion. The Report must state the manage- 
ment of the Flax Crop, the expense and the profit, os compared 
with that of the ordinary crop. The comparative value of the sue-, 
ceeding crops on each portion is also to bo stated. They arc to bo 
of the same description, and in all respects treated alike. The alti- 
tude of the locality, and the nature and composition of the soil, 
with its previous management, must be given* 

Reports to be lodged by 10th November ISM). 

15, POTATO BLOSSOMS. 

For an approved Report on tho results obtained, as to the qualify 
and quantity of the crop, by picking the blossoms froiti the stems rif 
the potatoes, instead of allowing the germs to nimi into seed apples—* 
The Medium Gold Medal, or Five Sovereigns. 

The trials to bo made with different varieties of Potatoes, and on por- 
tions of not less than oiie-eighth of an acre each, care being taken 
in removing the flowers that the stems arc not injured. 

Rqmrtb to be lodged by 10th Novcinbci 1847* 
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16 . SUBSTITUTES TOlt THE POTATO. 

1. For an approved Report on the best lidd Crops to bo adopted 
in Scotland, as auxiliary to Potato Culture, founded as far as practi- 
cable on experiment or observation — The Gold Medal, or Ten So- 
vereigns. 

2. For an approved Report on Crops of Esculent Vegetables, 
best adapted for gardm culture^ as auxiliary to the Potato crop — 
The Gold Medal, or Ten Sovereigns. 

Attention is called to mangel wurael, bcet^ carrot, Jerusalem arti- 
choke, parsnip, cabbage, kohlrabi, salsafy and scorzoncra. 

17 . VEGETABLE PRODUCTIONS OP INDIA, CHINA, AMERICA, ETC. 

For an approved Report, on tlio Hardy, or supposed Hardy Trees, 
and useful llerbaccous Plants, including Grains and Grasses, of China, 
the Himalaya country, the Falkland and South Sea Islands, Cali- 
fornia, and the liigh north-western districts of America, or any other 
country, where sucli climate exists as to induce the belief that the 
Plants may be beneficially introduced into the cultivation of Scot- 
land — The Gold or the Medium Gold Medal, according to tho 
merits of the communications. 

There being reason to believe, that, in addition to the useful vegetable 
productions which have of lato years been introduced from Upper 
India, Culiforuia, <&c., many others may exist in the same regions, 
and in China, equally well suited to this climate, tho Society has 
been induced to offer tho above Premiums, for tho purpose of ob- 
taining tho fullest information, relative both to the uiiintroduccd 
sorts, and those already known in this country, with the view of en- 
couraging the introduction of tho former, and the more extended 
culture of tlie latter, lleporters arc, therefore, required to give tho 
generic and specific names, with the authority for the same— toge- 
ther with tho native names, in so far as known ; also, to state tho 
elevation of tho locality and nature of the soil in which they are 
cultivated, or which they naturally inhabit, witli their qualities or 
uses ; and it is further requested, that tlio descriptions be accom- 
panied, in so far as possible, with specimens of the plants and their 
fruit, seed, timber, or other products. 

The transmission of living plants, in cases covered with glass, may bo 
attempted where practicable, the cases being exposed to light, and 
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the external air being excluded, and almost no water given during 
tlic voyage. Where this plan is adopted, smaller seeds, hemes, or 
heps, may bo thickly mixed with the soil or earth in which tho 
plants are placed. Seeds may bo sent homo in tlio cones, wrai>pcJ 
in brown paper, packed in a box, to bo kept in a cool, airy part of 
the cabin, but on no account in the hold, nor in close tin eases* In 
the event of the seeds of Ooniferm being separated from the cones, 
with the view of lessening the bulk and weight of packages, intend- 
ed for overland carriage, hasty and severe heating, in extracting tho 
seeds, should he carefully avoided. 

Reports to be lodged by 1 0th November in any year. 

18. TUSSAC GRASS. 

For an approved Report, founded upon actual experience, on tlio 
cultivation in this country, of tho Tussac G-rass, DactylU cwspitosa 
-—The Medium Gold Medal. 

Seeds of this Grass having been introduced into Scotland from tbe 
Falkland Islands, where it grows in great luxurianoo, chiefly on 
Peaty Soils, within the influence of the sea, this premium is ofleu^od, 
in oi^er that the result of experiments may be publicly known, 
to determine if tbe extended otdtivation of the Plant in this country 
would be beneflcial. 

Parties who have received portions of Seed transmitted to the Society 
by the Colonial Secretary, are expected to report on the results of 
their Experiments, including all the particulars regarding them, 
whether successful or not. 

Reports to be lodged by the 10th of November 1847- 
19. rEEDING OP STOCK. 

1. EFFECTS OP DIFFERENT KINDS OF POOD ON WKIOIIT Oil MILK* 

For an approved Report of experiments for a^jcortaining tho actual 
addition of weight to growing and to faUming stuck of nil kinds, 
respectively, by tlio use of diflereiit kinds of food, ns well as ihe 
exact cftcct of w^eigliod (juantitics of food of dillcnuit kinds, upon 
the quantity and quality of milk, in full grown milk cows in calf 
and not in calf— Twenty Sovereigns. 

The attention of the Experimenter will be drawn to the ofl(‘cts of Tur- 
nips, Carrot, Beet, Potatoes, or other roots, as well as to iboho of 
Beans, Oats, Barley, Indian Corn, Flax Seed, and Oil Ouk<*, and to 
the opinion that warmth is equal to a certain amount of food. 

Before commencing the comparative experiments, tlio animals xnubt be 
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fed on equal quantities of tlio same kinds of food foF some weeks 
picviously. 

The animals tried against each other should be, as nearly as posbiblc, 
of the same age, weight, condition, maturity, and purity of breed. 
Different breeds may be compaied, and this will form an interesting 
experiment of itself. 

The animals are to be treated, in every respect, alike. The food and 
drink to be regularly weighed and measured, and samples of the 
food (when this can be done,) carefully analyzed. The live and, if 
killed, tlie dead weights of the animals, at the close of the experi- 
ment, should he ascertained, and the quantity of tallow which they 
yield. 

Keports to he lodged by 10th November 1817. 

2. NuiniTivn pbopebtils of tubnips baised with diffbbsnx 

MANUBBS. 

Jb'or an approved Keporfc on the progressive improvement and in- 
crease in weight, (during a period of at least four months) of throe 
lots of cattle, of not fewer than four in each lot, fed on turnips and 
straw, or turnips and hay, in the following manner — Twenty So- 
vereigns. 

1. Four fed on turnips grown with guano alone. 

2. Four fed on turnips grown with form-yard manure alone. 

3. Four fed on turnips grown with one-half of tho guano and 
one-half of the farm-yard manure. 

The Premium is offered 'ivitli the view of ascertaining the comparative 
feeding properties of Turnips grown with guano, and with form- 
yard mauuic. 

The animals selected to ho as nearly as possible of tho same age, 
weight, condition, and breed, and to be treated in a similar manner 
in every respect. 

The live weights of the auhuuls to he iiscertaiucd before they are put 
up to feed, as well as nt the close of tlio experiment, and if tho 
animals arc slaughtered, tho dead weight and quantity of tallow 
which they yield respectively. 

The turnips grown with tho different manures to he on laud of equal 
quality and in equal condition, and tho quantity supplied to each 
lot to be weighed. 

Reports to he lodged by lOtli November 1847- 

20. FLEUBO-PNEUMONIA — OB CATTLE EPIDEMIC. 

For a Report founded on experience and observation, personally 
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made, on the prevailing Kpizooto in Cattle, called Pleuro-Piieumonia 

its causes, immediate and remote — the symptoms, from its earliest 

attack, throughout tlio disoaso— the best and most Kcieiitili<5 mode 
of treatment in its various stages, and tlui most likely means of 
preventing its occurrence — Tho Gold Medal, or Ton Sovereigns, 

Eeports to be lodged by lOtU November 

SI. THE STRUCTURE AND 1>R0PEIMTES OP WOOL. 

For an approved Report on the Structure, Conformation, and Pliy- 
sical Properties of Wool ; and on the Nature and Uses of tho Seba- 
ceous Secretion of the Skin of the Sheep — the Yolk — ^Tho Gold 
Medal, or Ten Sovereigns. 

Under the fonner head must bo included a detailed description of tbo 
different kinds of Wool which aro at present cultivated in tbo United 
Kingdom, with deductions as to their comparative valuo and utility 
for manufacturing purposes ; and under the latter, the special influ- 
ences which the yolk exerts upon the Wool, die necessity or inuti- 
lity of ortiflcial salving, and in those circumstances where such has 

' been used, the safest and most clEcacious methods of removing it 
from the fleece, and the bleaching and purifying of tho Wool from 
the ^ giltiiig’’ that may Iiavc resulted from its application. 

Reports to be lodged by 3 0th of November 1 847. 

22 . RURAL ECONOMY ARUOAD. 

For approved Accounts, founded on porsoual obKorvation, of any 
useful practice in Rural or Domestic Economy, adopted in other 
countries, which may scorn fitted for being iutioduced with advantage 
into Great Britain— Tho Gold or Silver Modal, according to tho 
merits of tho conimunicatiou. 

The purpose chiefly contemplated by tho ofler of this l^rcmimn is to 
induce gentlemen who may visit other countries, to take notice of, 
and record such particular practices a^s may seem calculated to l)c- 
nefit their own country in tho branches of tlio arts referred to, Tho 
earliest opportunity will be taken of communicating tho Reports to 
the public. 

Reports to be lodged by 10th November in any year. 
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§ II. WOODS AND PLANTATIONS, 

1. EXTENSIVE PLANTING. 

To the Proprietor who shall, within a period of five years imme- 
diately preceding, have planted on his property the greatest extent 
of ground, not being less than i SO acres, and who shall coinmuuicate 
to the Society a satisfactory report of his operations, embracing the 
expense, description of soil, ago, and kind of trees planted, the num- 
ber of each sort per acre, mode of planting, extent of beating up,” 
and general progress of the plantation, with such observations as his 
experience may suggest — The Gold Modal. 

Although not a Condition, it vn\l be a recommendation, that the llc-> 
poit contain a notice of tho undcilying rocks, and of the goo1o!>ical 
features of the disti let. 

Reports to he lodged by 10th November in any year. 

2. KEOENT PLANTATIONS. 

For an approved Report, by a proprietor, of plantations forniod by 
him on his own property to an extent of not less than fifty acres, 
within a period of not more than ten nor loss than four years preced- 
ing the date of his Report — Tho Gold Medal. 

The Report should comprehend every iuteresfing particular : among 
others, the exposure and altitude of the place, and general character 
of the soil — wheiher lime has been used, and, if so, its mode of ap- 
plication and apparent cficct — ^the bamc of any sort of luonurc or 
other fertilizing substance — tlio mode of roiicing and of planting 
adopted — the kind of trees planted, and the number of each kind 
per acre— their relative progi’css — tho proportion of blanks and 
deaths at tlie end of three years— the system of management — ^the 
state of tho plantations at tho date of making the Report, and tlie 
expense per acre, as nearly as can be calculated. 

Reports to bo lodged by lOtb November in any year. 

3, PLANTING WITHIN THE INFLUENCE OP THE SEA, OB ON BARKEN 

TRACTS. 

For an approved Report on successful Planting within tho influ- 
ence of the sea, or on very bleak, peaty, or sandy tracts, founded on 
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observation of the habits and appoaranco of the difl’on'iit sorts of trors 
considered as best suited for such situations— Th<' (JoW MimIuI, or 
Ton Sovereigns. 

Great disoppointiiiont having arisen to lunch <l proprietors, !n diirorent 
parts of this country, in planting Waste Grounds, especially on the 
sea coast, the above Premium is offered, with a view of directing 
attention io the subject. 

Information is particularly desired regarding trees calculated for grow- 
ing in situations unfavourable to most of the more generally culti- 
vated sorts, as in bleak heaths, barren sandy links, and exposed ma- 
ritime situations ; and with respect to the last of these, the value of 
the Finns Pinaster^ or the more hardy variety of that tree from the 
downs of Bourdcaiix, (called Finns maritima minor) should bo as- 
certained. 

The reporter is requested to specify the nature of the surface soil ; and 
although not a condition, it would he a recommendation that the 
Report contain a notice of tho underlying rocks, and of the geologi- 
cal features of the District, with its elevation, exposure, and distance 
from the sea. 

Reports to be lodged by 10th November in any year. 

4 . FORMATION OF ARBOEBTUMe. 

For an approved Report by a proprietor in Scotland on the for- 
mation of the most varied, oxtensive, and judiciously arranged col- 
lection of hardy, or supposed hardy, forest and omamoutal tr(*es — 
either species^ or marked varieties — Twenty Sovereigns, or a piece 
of Plate of that valucA 

There is reason to believe that important arboricultund knon lodge 
may bo obtained by tbe judicious formation of Arboretums in vari- 
ous parts of tbo country, wbore opportunities may be afforded of 
compflring tbc growth and habits of the different species and varie- 
ties of Hardy Trees. It is required, therefore, that sneh Arboretum 
shall be formed, so os to afford proper space for the future dov<‘Iop- 
ment of each specimen. The Report must specify llio date of ])Iimt« 
ing, with the age and height of each Rpocimeu at that time. It 
must also state, whether tho tree is a seedling, a cutting, a lay<*r, or 
a grafted plant ; and if the latter, on what stock it had been grafted. 
Information must be afforded, relative to tho nature and previous 
preparation of tlie soil, the altitude and exposure of tho place ; nnm- 
tioning, also, whether it bo in tho vicinity of a largo towm, manufac- 
tory, lake, or marsh, whore smoke or hoar frost may be supposed to 
exert their influonco on the growth of Urn plants generally, or on 
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any paiticular section or sections oF tliem. Any means used for 
protectinp; or fencing the Aiborctum should he stated. 

It is desirable that the Report should be accomi>auied with a correct 
plan of the Arboretum, showing the relative disposition of each spe- 
cimen. In cases where such a plan cannot well be made, (os, for 
example, when an Arboretum is formed on the sides of an approach 
to a mansion-house, which will ofton be found an admirable locality 
for the purpose,) an accurate description of the distribution and 
arrangement of the trees must be given. 

Reports to be lodged by lOtli November in any year. 

5. DISEASES or IDE LARCH. 

For an approved Report on tho Diseases which prevail in the 
Larch Plantations of Scotland — ^Twenty Sovereigns, or Plate of tho 
same value. 

Tho writer is required to describe the diflicrent diseases commonly 
called heart rot, canker^ and v^hite and to slate the manner in 
wbicli they appear to affect various parts of the plant, as tho root, 
the trunk and bark, the leaves, and tho fruit or cones. He is re- 
quired 10 direct attention to the annual layers iu the wood of trees 
that have been felled, so as to ascertain, if possible, the period or 
year in which a decay of vigour first exhibited itself in the plants 
affected. 

The writer is farther requested to state the age at which the diseases 
most generally manifest themselves ; the situations in which they 
have chiefly appeared, with respect to the geological formation ; the 
wetness, dryness, stiff nature, or other conditions of the soil or sub- 
soil ; elevation, exposure, cheeks of gi'owth from pxuning or other 
causes, and evils arising from inattention to proper thinning ; and 
to mention whether the larch had been planted soon afler a previous 
crop of Scotch fir or other timber bad been removed from the ground. 
He is especially required to observe, whetber, and under what cir- 
cumstances, trees have, in any case, escaped injury, or whether from 
any obvious cause tho diseases, afler appearing, liave spontaneously 
ceased ; and he is requested to ascertain, as far as possible, the kinds 
of seed diat have been used, whether they have been derived from 
tho cones of trees cultivated in this country, or procured from the 
forests of Switzerland and the Tyrol. 

Farther, as it is highly important to ascertain if any means exist of 
averting the progress of decay, and restoring tho vigour of the trees 
affected, experiments with this view will be considered with especial 
favour. 
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The Rcpoit should be accompauied with such specimens of the timber, 
soils, i*ock<5, *&c., as may tend to illustrate any paiticular rcmarts or 
opinions of die author. 

Repoitb to be lodged by 10th November 1847. 

6. PLAKTING ON PEAT MOSS. 

For an approved Report on Plantations formed on deep peat moss, 
not less tlian fifteen years previous to the date of the Report — Tlie 
Gold Medal, or Ten Sovereigns. 

It being understood that large tracts of peat moss have been profitably 
planted in England and Holland, it is considered desirable to obtain 
information on the subject The premium is strictly applicable to 
deep peat or flow moss, naturally unmixed with any other substance ; 
and it is desirable that the condition of the moss in its original state, 
as well as at the date of the Report, should, if possible, be stated. 
The Reporter must describe the mode and extent of the'drainage, and 
the effect it has had in the subsiding of die moss ; tbc trenching, 
levelling, or other preliminary operations that may have been per- 
formed on the surface ; the mode of planting, kinds and sizes of 
trees planted, and their relative progress and value, as well as the 
comparative value of the timber, with that of a similar age and 
description grown on other soils in the vicinity. 

Reports to be lodged by 10th November 1849. 

Kotb.— It is understood, that in Holland Ash and Willow are profitably grown in 
Peat Moss, and cut for barrel hoops every six or seven years. An Honorary 
Fremiam will be awarded for satisfactory information in regard to this. 

7 . FOREST TREES OTHER THAN CONIFER.!]. 

For an approved Report on the more extended introduction of 
hardy, useful, or ornamental Trees, other than Ooniferje, which have 
not hitherto been generally cultivated in Scotland — The Gold Modal. 

The Report should specify, as distinctly as possible, the kinds of trees 
experimented upon, giving their popular names, or those by wliich 
they are known in the nursery gardens, and, when practicable, their 
scientific or botanical names. The nature of the locality of the 
plantation should likewise be described, as to soil, exposure, shelter 
and elevatiou above the level of the sea. The adaptation of the 
trees for use or ornament should be mentioned. Particular attention 
is directed to the various kinds of American Elms, the Himalayan 
Oaks, Ashes, and Sycamores; to the Quercus Mlrbeckii of Algeiia, 
the Plan^a Rickardi, and the Tilta heteroph^Ila. Attention should 
also be given to the varieties of the black Italian Poplar, ul.icU 
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affords useful timber for many count rv pLirpose**. The Beeches of 
Terra del Fuego, and of the Falkland Island'^, as well as the Brown 
Birch of South America, are still very rare in this country, but well 
worthy of attention. 

Reports to be lodged by 10th November in any year. 

8. FENCES. 

For an approved Report on Plants other than the Hawthoni — 
Cratcegus Osryacantka^ which may be employed for live fences in 
different soils and situations — ^Tlie Medium Gold Medal, or Five 
Sovereigns. 

Reports to be lodged by 10th Novenihcr 1847. 

9. RECENTLY INTRODUCED CONIFER*?:. 

For an approved Report on the results attending the culture of 
the recently introduced Coniferous Trees — The Gold or Silver Me* 
dal, according to the merits of the communication. 

It is the wish of the Society to awrtain how far the various recently 
introduced kinds of the Pine or Fir Tribe are likely to prove either 
useful or ornamental trees in the climate of Scotland; such as Cedrus 
Deodara, Pinu» excelsa^ and Abies Mo^inda^ from Nepaul ; Abies 
Douglasn and A. MenziesUy from North West America and Cali- 
fornia ; Araucaria imhricata^ from Chili ; Cryptomeria Japonica or 
Japan Cedar, from Shanghai in China ; Fimis Austriaca, or Black 
Pine, and Pinus Cemhra Hehetica, or Swiss Stone Pine. Informa- 
tion is therefore desired as to the Soils and exposures which seem 
best adapted for these different species, or as many of them as have 
been cultivated by the Reporter ; also as to the advantage of shel- 
tering any of them while young, by means of Scotch Firs, or 
Spnices, as nurses. Comparative statements should be given, as far 
as possible, between their respective progress in growth and that of 
the more commonly cultivated sorts, such as Scotch Fir, Larch, 
Spruce, and Silver Fir ; and their comparative general qualities, as 
forest or ornamental trees, should also be mentioned. 

Reports to be lodged by lOch November in any year. 

10. MORE EXTENDED INTRODUCTION OP KNOWN SPECIES OP THE 
FIR TRIBE. 

To the person who shall, within six years from 1842, inclusive, 
have introduced from any part of the world, seeds capable of germi- 
nation, the produce of liardy species of the Fir Tribes which have 
been already introduced into Britain, but of which only a few plants 
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have been raised — The Gold or the Silver Medal, or a piece of Plate 
of such value as the Directors may, in the circumstances of the case, 
deem adeq[aate. 

It is required that the quantity of seeds of each species imported shall 
be sufficient to afford at least 250 seedling plants ; and farther^ that 
before the Premium be awarded^ the number of seedling plants of 
each species actually rmsed in Scotland^ shall not be less than 50. 
Attention is particularly directed to Araucaria imbneata^ Pinus 
ponderota^ Lambertiana^ and Sabiniana ; to Abies Douglasii^ nobilis, 
grandis^ and Menziesii / and to Taxodium sempervirenSj which last 
is abundant in the vicinity of St. Francisco, and throughout the low 
sandy plains of California. Intending Competitors are referred to 
the Premium No. 17, Essays and Reports, pages Yxi. xxii. as to the 
manner in nhich seeds ought to he transmitted to this country. 

Reports to he lodged by 10 th November 1848. 


§ III.— WASTE LANDS. 

1. IMPBOVFMBNT OF A SPECIFIED EXTENT OP WASTE LAND BY 
TILLAGE. 

1. To the Proprietor or Tenant in Scotland who shall transmit to 
the Society an approved Report of having successfully improved, and 
brought into profitable tillage, within a period of five years imme- 
diately preceding the date of his commnnication, an extent of waste 
and hitherto uncultivated Land, not being less than fifty aci’es — ^The 
Gold Medal, or Ten Sovereigns. 

2. To the Tenant in Scotland who shall transmit to the Society 
an approved Iteport of having within the period of three years pre- 
ceding the date of his Report, successfully improved, and brought 
into profitable tillage, an extent of waste and hitherto uncultivated 
Land, not being less than twenty acres on the same farm — The 
Medium Gold Medal, or Five Sovereigns. 

3. To the Tenant who shall transmit an approved Report of a 
similar improvement of not less than ten acres — The Silver Medal. 

The Reports in competition may comprehend such general observa- 
tions on the Improvement of Waste Lands as the writer's ex- 
perience may lead him to mahe; hut they are required to refer 
especially to the land reclaimed, (wbicb, if not in one continu- 
ous tracts must be in fields of considerable extent) to the nature 
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of the soil, the previous state aud probable value of the ground, tiiie 
obstacles opposed to its improvement, the mode of management 
adopted, and in so far as can be ascertained, the produce and value 
of the subsequent crops ; the land must have borne one crop of 
grain, at least, previous to the year in which the Report is made. 
The Reports must be acccompanied by a detailed statement of the 
expense, and by a certified measurement of the ground. It shall 
not be competent to include an improvement for which a premium 
has been awarded, as part of a more extensive impiovement, for 
which a higher premium is suhsequendy claimed. 

Reports to be lodged by 10th November in any year. 

2. IMPBOVEMENT OP MUIB OB MOSS GBOUND BY TOP-DBESSING. 

1. To the Proprietor or Tenant in Scotland who shall transmit to 
the Society an approved Report of having, within the three years 
immediately preceding the date of his Report, successfully improved 
the pasturage of not less than thirty acres of Muir or Moss Lands, 
by means of Top-Dressing without Tillage — The Grold Medal, or 
Ten Sovereigns. 

2. To the Proprietor or Tenant who shall transmit an approved 
Report of a similar improvement of not less than fifteen acres — ^Tho 
Silver Medal, 

The Society has been given to understand, as the result of actual ex« 
periment, that a great extent of muir and moss land in Scodaud 
may be converted into, comparatively speaking, superior pasturage, 
by top-dressing without tillage, and it is, therefore, desirous of 
encouraging such experiments. Reports must state the particular 
mode of top-dressing adopted, and the expense per acre, and as many 
particulars as possible regarding the previous natural products of the 
soil, the elevation of the ground, and the changes produced by the 
application of the top-dressing, and also whether, and to what ex- 
tot, the lands had been at the same time, or previously, drained. 

Reports to be lodged by 10th November in any year. 


§ IV.-AGRICULTURAL MACHINERY. 

1. THE COMPARATIVE ADVANTAGES OP DIPPBKENT DESOBIPTIONS OP 
MACHINES FOB THBASHING GBAIN. 

For an approved Report of a series of experimwits, properly 
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aiitlienticateJ, showing the comparative results of thrashing a given 
quantity of the same kind and quality of grain by the common f^cotch 
Thrashing Machine, by the Peg Drum Machine ; and also, wliero 
practicable, by the English High Speed Beater — Twenty Sovereigns. 

Each machine employed in the experiments must be fitted with shaking 
and dressing, or wdnnowing machinery, so that the grain may be 
delivered from the machine fit for market. The quantity thrabhcd 
in one experiment on each machine is not to be less than five quar- 
ters, and the experiment repeated three times, but it is not essontinl 
that the kind and quality of the grain he the same for each repel i- 
tion. 

For the convenience of comparison, it is desiVable that the jporcea’ em- 
ployed slionld in all cases be horses, and the same set in all cases 
hut if it is found necessary to use steam machines, non-condensing 
engines should be preferred as being more easily compared — and in 
such cases the pressure of the steam per square inch in the boiler 
must bo carefully registered, and, if possible, also in the cylinder, by 
means of the steam indicator. The diameter of the cjdinder, knglli 
of the stroke of piston, and the number of strokes per minute, to be 
also noted. 

Competitors, in stating their results, are requested to have regard to the 
quantity of grain thrashed; the time and power employed; the 
quality of the thrashing, whether clean or foul ; the state of the 
straw, whether it is broken or remaining entire, by comparison fi om 
tlie different machines ; and also the condition of the dressed grain, 
whether any portion of it has been broken or bruised. The average 
length of straw in the sheaf, and any other particulars that may 
appear to the experimenter to be of importance, to be also noticed. 

Reports to be lodged by 10th November 1847. 

2. IXVENTION OB IMPROVEMENT OP IMPLEMENTS OF HUSBANDRY. 

To the person who shall invent or improve any Instrument or 
Machine applicable to Husbandry or Rural Economy, which, from 
its utility in saving labour or expense, simplicity, or cheapness of 
construction, or other circumstances, shall be deemed by the Society 
deserving of public notice — The Gold or the Silver Medal, or such 
sum in money, taking into account the value of the Model, as the 
communication shall appear to deserve. 

The account of the implement should be accompanied by a model, made 
to a scale of three inches to the foot, which, if approved, will be 
deposited in the Society’s Museum, and the expense incurred by its 
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ccn&truction will be repaid to tbe Inventor. The model to be formed 
of wood or metal ; and the notice or description transmitted with it 
must spedfv, according to the best of the inventoi^s abilities, the 
purpose or advantage of his mvention or improvement. Wheu ma- 
chines or models are transmitted, it must bo stated whether they 
have been elsewhere exhibited or described. Models and descrip- 
tions may he lodged at any time with the Secretary. 

ROOKS, MINES, AND MINERALS. 

This section of the Premiums has been suspended, there being 
in hand a considerable accumulation of unpublished Surveys and 
Reports. 


CLASS B. 

CROPS AND CULTURE. 

1. SEED FOB COBH AND OTHEB CBOPS. 

The Society, with a view of aiding Local Associations and Indi- 
viduals in the improvement of the different varieties of Grain, &c., 
best adapted for their respective localities, offers annually in six dis- 
tricts, the Silver Medal to the grower of the best and approved par- 
cel of each of the following Seeds, for which premiums in money are 
awarded in the districts. 

1 . Any variety of White Seed Wheat. 

2. Red Seed Wheat. 

;j. Chevalier Barley. 

4. Any other variety of Seed Barley. 

5. Potato Oats. 

6. Hopetoun Oats. 

7. Any other variety of Early Seed Oats. 

8. Any variety of Late Seed Oats. 

9. Any variety of Field Bean. 

10. Any variety of Early Field Peas. 

11. Any variety of Late Field Peas. 

12. Common Tares or Vetches. 

13. Perennial Rye Grass Seed. 

14. Timothy Grass Seed. 

15. Any variety of Potato. 
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PREMIUMS WILL BE GIVEN IN THE FOLLOWING DISTRICTS I 

I, County of Nairn; Convener, James Campbell Brodie, Es^., 
of Letben, for the best and approved parcels of — 

1. Any variety of White Seed Wheat. 

2. Any variety of Seed Barley. 

3. Any variety of Early Seed Oats. 

4. Any variety of Late Seed Oats. 

5. Perennial Rye Grass Seed. 

11. Dalkeith : Convener, Robert Scott Moncrieff, Esq., for the 
best and approved parcels of — 

1. Potato Oats. 

2. Hopetoun Oats. 

3. Barbachlaw Oats. 

4. Dun Oats. 

6. Any other variety of Early Seed Oats. 

6. Any other variety of Late Seed Oats. 

7- Chevalier Barley. 

- 8, Any other variety of Seed Barley. 

Hunter'*s Wheat — crop 1846. 

10. Hunter’s Wheat— crop 1847* 

- 11, White Seed Wheat — 1847. 

12. Bed Seed Wheat— 1847. 

III. County of Renfrew: Convener, Colonel Macdowall of Gktrth- 
land, for the best and approved parcels of— 

1. Any variety of White Seed Wheat. 

2. Early Seed Oats. 

3. Perennial Eye Grass Seed. 

IV. Counties of Dumfries and Kirkcudbright : Convener, J ames 
Macalpine Leny, Esq. of Dalswinton, for the best and approved par- 
cels of— 

1. Any variety of White Seed Wheat. 

2. Any variety of Seed Barley. 

3. Potato Oats. 

4. Sandy Oats. 

6. Any other variety of Early Seed Oats. 

6. Any other variety Late Seed Oats. 

7. Perennial Rye Grass Seed. 

8. Any variety of Potato. 
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V. District of Kintyrb : Convener, Smollett Montgomery Ed- 
dington, Esq., of Glencreggan, for the best and approved parcels 
of — 

1. Sandy Oats. 

2. Bere. 

3. Any variety of Beans. 

VI. District of Moulin, Blair, Looibrait, and Part of Doll : 
Convener, Archibald Butter, Esq., of Faskally, for the best and ap- 
proved parcels of — 

1. Oats. 

2. Barley. 

CONDITIONS. 

1. Local Associations and individuals intending to institute competitions for any of 
the above medals, to lodge vrith the Secretary of the Society a statement of the difEb- 
rent descriptions of seeds intended to he competed for, vrith a satisfactory guarantee 
that Money Premiums shall be given to the extent of not less than £2 sterling for eadbi 
variety of such seeds. 

2. In pftch Districi a Convener, to he appointed by the Sodety, -with the add of the 
other Members of the Society in the District, and of the Local Association or Individual 
eontrihuting the Money Premiums, will fix the time and place of Competition, appoint 
tlie Judges, and make all other necessary arrangements. 

3. The quantity shown in Competition by each grower must not be less than three 

quarters of variety of grain, two of Beans, Peasj, Veiche£^ and Gtrass 

Seeds, and half a ton of Potatoes. 

4. The Judges shall he guided in their awards— Is^ By the pai% of the Seedj— * 
3d, By its fireeness from extraneous Seeds and 3d, Where there is an equsiSfy in 
these respects, by the wdgbt. 

5. Bach Gnupetitor to whom a medal shall he adjudged, must, immediately after his 
preferences declared, transmit to the Society’s Museum, firee of eapense, a sample of 
the seed for which the medal shall have been awarded ; and when the seed conrists 
of grain or grass seed, the quantity to be transmitted is not to be less titan two 
quarts, ‘pu 

C, The Convmiers in the Districts in which Competitions are to be held, will he fur- 
nished with blank schedules for making np returns of the awards of tlic Judges, wMcIi 
must be returned to the Secretary witiun fifteen days after the Competitions. 

7. The returns must show, as accurately as possible, the quantity of produce per im- 
perial acre, as also the altitude, exposure, and nature of the soil on which the crops 
were raised, together with the dates of sowing and reaping, and, in the ease of grain or 
grass seed, the wdlght per bushel. The varieties, for which premiums have been g^ven, 
must be named. 

8. Schedules^ containing returns of Competition^ mus^ at latest, reach the tieefetaiy 
by the 10th November in the year in winch the Competitions take place. 

Applications &om any of the above districts which may derixe to liave the PreBiinms 
continued for year, or firom other districts which have not already had the 

Premiums^ to be lodged with the Secretary of the Sociefy by 10th of November next. 
The Directors will select from the appllcatimis the six Districts for 1848. 
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2. TURNIP SEED. 

IbT, Yellow Field Turnip. 

District — ^Thb Counties op Aberdeen and Kincardine. 

To the person in the Counties of Aberdeen and Kincardine, who 
shall, in the year IS-tS, have grown a quantity of not less than ten 
quarters of the most approved quality of seed of any variety of Yel- 
low Field Turnip (Swedes excepted,) from the best and purest ap- 
proved stock of mature selected and transplanted bulbs, or from 
turnips produced from the seed of bulbs w'hich shall have been so 
selected and transplanted — ^The Gold Medal, or Ten Sovereigns. 

2d, White Globe Turnip. 

District — ^The County op Dumteies. 

To the person in the County of Dumfries who shall, in the year 
1848, have grown a quantity of not less than ten quarters of the 
most approved quality of ^eed of any variety of White Globe Tur- 
nip, from the best and purest approved stock of mature selected and 
transplanted bulbs, or from turnips produced from the seed of bulbs, 
>Yhicli shall have been so selected and transplanted — The Gold 
Medal, or Ten Sovereigns. 

The above Freaiiums are offered, with the view of directing attention 
to, and encotiTagiiig the more careful grow th of turnip seeds from 
selected and transplanted stocks. 

Competitors must lodge indnsation of their intention to compete, with 
the Secretary, on or before the 1st of December next, so as to admit 
of an inspection of the growing crops being made by persons ap- 
pmnted by the Society, who will be guided in their opinions, 

1st, By the purity of the stock. 

2nJ, By the symmetry of the fonn. 

Sd, By the apparent hardiness of the variety. 

4th, By its apparent capability of yielding a bulky or heavy crop. 

When the turnips, intended for seed, are at maturity, twenty plants 
must be sent, free of charge, to the Society’s Museum, in 1847. 

A certified statement of the extent of ground under crop, and of the 
quantity of clean marketable seed harvested, must be lodged with 
the Secretary on or before the 10th of November 1848, and at same 
time, a sample of not less than two quarts of tlie seed must be trans- 
mitted, free of charge, to the Museum, 
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3. GBEEN CROPS ON HIEL FARMS. 

The Society, with the view of aiding Local Associations in their 
efforts for improving the management of Turnip and Potato Cultiva- 
tion on Hill Farm^ which has been represented as being still ex- 
tremely defective in several districts, offers the following Premiums 
for Competition in 1 847, the one-half of the amount to be contributed 
by each District claiming the Premiums. 

For the best managed Crop of Potatoes or Turnips in respect to 
the cleaning of the land, and the general good working of the Crop — 
Three Sovereigns. 

For the second best ditto — Two Sovereigns. 

For the third best ditto— One Sovereign. 

Application bas been made for these Premiums in 1847 by 

The Glenkens Agricultural Society, Stewartry of Kirkcudbright— 
Convener, William Scot, Esq. of Craigmuie. 

CONDITIONS. 

1. The proportion of Green Crop, of Turnip, and Potato, idiall be one-ihird of the 
land on the farm, which shall be ploughed that year. 

% The minimum extent of land under green crop, as above, idiall be fflx imperial 
acres. 

3. The proportion of Turnip shall be at least one-£>urth of the green crop as above. 

4. The Tvhole land of the &rm under green crop shall be shown in competition. 

5 . Applications by Local Associations^ accompanied by guarantees for payment of 
one-half of the amount of the Premiums, to be lodged with the Secretary of the Society 
on or before the 1st day of May in eadi year. 

6. The names of intending Competitors to he intimated to the ConveneES to be ap- 
pointed by the Society on or before the 15th day of May in each year ; and it Ehall 
then be competent to the Convener to add sudi others to the List as he may think do* 
&er\ ing of encouragement ; but after that day no additional name itiiall be reemved. 

7. There must not be fewer than two Competitors in each District ; and the Convener 
and Committee sliaU have power to withhold the Preminms, or divide them in su^di 
manner as they idiall consider most equitable. The gainer of the first Premium to be 
precluded from competing in the subsequent year. In the event of there b^g only 
one Competitor, it will be in the power of the Committee to vote a portion of one of tiie 
Premiums, if his merits shall appear to be such as to deserve it 

8. The Inspectors to be fixed by the respective Conveners diall demde the Premium^ 
with the assistance of such other Members of the Sodety as may attend. 

The awards to be made and intimated to the Secretary of the Sodety on or before 
the 1st of December in each year ; and Conveners are particularly requested to state 
in their reports the proportion of each lot cropped, as above-mentioned, and to offer 
any suggestions wliich they may condder of importance. 
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4. PBEUCIUMS FOR 6RRBN CROPS OX SMAXiL POSSESSIOKS. 

The Society, with the view of improving the cultivation of small 
possessions, by the introduction of Green Crops, will give the follow- 
ing Premiums in the Districts after-mentioned, viz. : 

The Parishes of Senmorb ard Kiluir, including the portion of the 
parish of Weeic on Loch Tatsidb. — C onvener, the Marquis of 
Breadalbone. • 

The District op Glenkbns, Stewartiy of Kirkcudbright. — Convener, 
W. G. Yorstoun, Esq. of Garroch. 

The Islands op Orkney. — C onvener, William Balfour, Esq., Birston 
Brae. 

The Island op Skye. — C onveners, Lord Macdonald and Norman Mac- 
leod, Esq. of Macleod ; in their absence, their Factors are authorized 
to act. 

The Parishes op FsttrrcairN, Fobdoun, and Marykibk, County of 
Eincardine. — Convener, Sir John B. Forbes, Bart. 

PREMIUMS. 

Pop the best and approved Green Crop — ^Three Sovereigns. 

For the second best do. — Two and a-half Sovereigns. 

For the third best do. — One and a-half Sovereign. 

For the fotfrth best do. — One Sovereign. 

CONDITIONS. 

1. The OompetHkni to be limited to Tenants occupying not more than 40 acres of 
land. 

2, The qnantiiy of gxmmd under Green Crop to he fixed by tlie Conyener,— at least 
one-half of the Green Crop to he Tumipa, sod that portion which is in Green Crop in 
1847 most be sown out^ with sufficient quantities of Glovers and ByO Grass, with the 
White Crop in 1848. 

3. 73ie names of intendmg Competitors to be xntimaied to the Genveum appointed 
bof the Socid^, on or before tire 15ib iaj of Hay 1847 } bnt alter that day no addi- 
tiooal name be recrived. 

4. There must not he fewer than two Competitors in each District ; and the Conve- 
ner and Committee shaU have power to mthliold the Premium^ or divide tliem in such 
manner as they shall contider most equitable. The garner of the first Premium to be 
precluded from competing in subsequent years. In the event of there being only one 
Competitor, it shall be in the power of the Committee to vote a portion of one of the 
Premxumi^ if his merifc slzali appear to be sneh as to deserve it. 

5. The Inspectors to be fixed by the respective Conveners, who, with the 

of such other Members of the Society as may attend, shall decide the Premiums. 

The aw^ to be intimated to the Secretary of the Society on or before the 1st of 
December in each year ; and Conveners are particularly requested to state in their 
iwports Ihe proportion of each lot cropped, as above-mentioned, and tooffer any sugges- 
tions which they may consider of importance. 
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Similar Premiums 'will l)c given in four ‘additional Parishes in the year 1848, and 
three succeeding years, on guarantees for the payment of one-half of the Premiums 
being lodged with the Secretary on or before the Ist of October 1847. 

5. PLOUGHING COMPETITIONS. 

The Silver Medal ■will be given to Ploughmen who carry the first 
Money Premium at Competitions, instituted by resident Gentlemen 
or Local Farming Societies, provided that not fewer than fifteen 
Ploughs shall have started, and that Premiums to the amount of 
Three Sovereigns shall have been awarded. To authorize the issue 
of the Medal, a Report, in the following terms, must be made to the 
Secretary, within three months of the date of the Competition, by 
one or more Members of the Society who shall have attended it. 

I of Member of the Highland 

and Agricultui'al Society, hereby certify that I attended a plough- 
ing competition at on the when 

ploughs competed ; of land was assigned to each, and 

hours were allowed for the execution of the work. The 
sum of £ was awarded in the following proportions, viz. : 

[Here enumerate the names and designations of successful com- 
petitors.] 

KoTSd — ^In estimatiDg the work of Ck>mpetitoi8, attention should be directed to its 
sufficiency below, as well as to its neatoeas above, the snr&ce. 

On land of average tenadty, the rate of ploughing should he not less thto will tom 
over an imperial acre in ten hours. 


Notb.— T he Society being analous to co-operate with, and encourage Local Associa- 
tions in their efforts to promote improvement, will g^ve a limited number of 
Medals annually, in addition to the Money Premiums which may be awarded 
in the Districts. 

1. For the best managed Green Crop on a farm, i6 any district. 

2. For the best kept Fences on a Farm in any district. 

3. For the greatest extent of Land, in proportion to the size of 
the Farm, subsoiled or trench ploughed, by a tenant in any district. 

The medals to be issued will be limited to ten in each class. Appli- 
cations for 1848 must be lodged by 10th November next, accom- 
panied with a guarantee, that in addition to the Medal, a premium 
of not less than £5 will be given by tbe district applying. 
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CLASS C. 

LIVE STOCK— DISTEIOT COMPETITIONS. 

§ L CATTLB. 

■ pRirMT TTMB j<OB JUPBOTiaO THE BBEED OF CATTLE IN THE FOLLOWING 

EISXBtOTS. 

1 . The Dhtrict of Loi'n, Argi/Ushirej comprehending the 
country from KUindford to Loclnm, hy LtocJueoich^ 
aand the Water of Avich ; from thence by Lochaw to 
the Water of Tettle, induding the country of Giejt- 
wdiy ta die head of LocMeven ; a/rd from thence to 
Linedioh by the Sound of Corryvredcan to Lochmelford. 

3 . The Paridies of Aruihterarder, Blackford, Mudiil, Com-, 
rie, Monzienmrd and Strowan, CM^, Monzie, Fotdh 
Wester, Mader^ and Trinity Gask, in die county of 
Perdi. 

3 . The District in die West of Perthshire, comprdiending 

the Parishes of CaUendar, Kdmadoch, Kincardine, 
Comrie, Balquhidder, Aberfoyh, and Port of Mon- 
feith, with dud part of the District of Breadalbme 
comprising Glerdochy, Glendodiart, and Gktfddoch. 

4 . The District of Kitdyre to the soudi of the Loaids of 

Slcipness, mid adjoining the Diifrid qf ArgyU, as after 
descrihed. 

5. The Distrid qf Midi mid Mormi, ArgyUshke, compre- 

hending the Islands of MvU, Uha, JcolmkiS, Tyrie, 
CoR, Inddcennedi, Gometra, and smaB Ides adjacent, 
die Parish of Moreen, and Lands of Kingerhdi. 

6 . The Counties of Moray and Nairn. 

7 . The Island of Skye. 

Class I. 

1 . For the best Bull, above two and under eight jeara old, to be 
exhibited at the Competition in the Districts above described, bona 
Me the property of a Proprietor, Factor, or Tenant, and kept in 
bis possession firom the 20th day of Hay preceding the Compe- 
ation — The Honorary Silver Medal. 
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2. For the best Bull, abave two and under eight years old, bona 
fide the property, and in tlie possession of any Tenant, or Proprie- 
tor farming the whole of his own lands, in the said Districts, kept 
within the District, from the 20th day of May preceding the Com- 
petition — Ten Sovereigns. 

3. For the second best Bull, of the same age, the property, and 
in the possession of any Tenant, or Proprietor farming the whole of 
own lands, in the said Districts, and kept on his farm, within the 
District, for the aforesaid period — Five Sovereigns. 

Class IL 

1. For the best two Queys of two years old, the property of, and 
bred by, any Tenant, or Proprietor farming the whole of his own 
lands, in the said Districts above described — Five Sovereigns. 

2. For the second best two Queys of two years old, the property 
of, and bred by, any Tenant, or Proprietor farming the whole of his 
own lands, in the said Districts — Three Sovereigns. 

Note. — ^T he Society gives the Premiums for tlircc Competitions in alternate years ; 
and provided the gentlemen of the District, or any liOcal Association therein, 
fthft]] ! have continued the Competitions, and have awarded and duly reported 
Premiums in the District to an amount not less tlian one-balf of the Society’s 
Premiums, and for tiie same descriptions of Stock, during the two interme- 
diate years, the Soriety continues its Premiums to the District for an addi« 
tional year. By this arrangement, earii District may have the benefit rf six 
Competitiouit. 

In 1847, 

Competitions trill take place — 

In No. 1, for the fourth or additional year. 

No. 2, for the third year. 

Nos. 3 and 4, for the first year. 

Nos. 5, 6, and 7, local Competitions will be hold. 

In 1848, 

In No. 2, for the fourth or additional year. 

Nos. 3 and 4, the local Competitions will he held. 

Nos. 5, 6, and 7, for the second year. 


Cenvenera of Gommttm. 

For the Fiest District— The Marquis of Breadalbane ; in his ab- 
sence, Dugald Macdongall, Esq. of Gallanach; three Members of 
Committee to be a qnornm. 

For the Second District — The Viscount Strathallan ; in Lis ab- 
sence, John Stewart Hepburn, Esq. of Colqnhalzie; three Mem- 
bers to he a quorum. 
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Foa THE Third District — John Barn Murdoch, Esq. of Gartlncaber ; 
three Members to be a quorum. 

For the Fourth District — Richard Campbell, Esq. of Auchin- 
breck ; three Members to be a quorum. 

For the Fifth District — Francis William Clark, Esq. of Ulya, and 
Murdoch Maclaine, Esq. of Loehbuy ; three Members to be a quo- 
rum. 

For the Sixth District — Charles Lennox Gumming Bruce^ Esq. of 
Roseisle; in his absence, Robert Grant, Esq. of Kincorth; three 
Members to be a quorum. 

For the Seventh District — ^Lord Macdonald and Noiman McLeod, 
Esq. of Macleod ; three Members to he a quorum. 

RULES OF competition. 

1. The Memhew of the Soaety readent in, or connected by property with, the re- 
spective Districts, are hereby appointed Committees of Superintendence for regulating 
&e Competitions in their sever^ Distancta, 

2. The Convener or CSonveners of each District, in whidhi the Premiums are this year 
in competition, will summon a meeting of the Society’s Members connected with the 
Districts^ to be held at such time and place as the Convener may appoint, not being 
later than the SOth of Hay, for the purpose of fixing the time of competition (and also 
the phme of eompeiitioD, when not already fixed,) and of naming a Sub Committee for 
wwlntig all necessary preparatory arrangements for the Show, — including the nomina- 
tion of Judges ; and of giving due intimation, as after directed, of the time and place of 
Competition. The Meetings must be attended by the prescribed quorum, and are open 
to all Members of the Sodety. 

3. Canveners, with the approbation of a quorum of the Committees, are respectively 
authorized, in such cases as they shall see proper, to divide the two Premiums allowed 
for Bulls into three Premimns,— the first Premium not bdng less than Eight Sove- 
rdgns ; and, in like manner, to divide the sums allowed for Queys into three Premiums, 
fiting thdr amount 

4. The Committee shall not place for Competition any Stock which, in their opinion, 
does not fitil wiilun the regulations prescribed, or does not possess merit ; and in no 
instance shsdl any of the Money Premiums be awarded where there are not, after such 
sdeetion, at least three Competitors. The Committee ar^ howevmr, authorized, in case 
of deficaenqr in the required number of Competitors, to make an allowance to a party 
dkowing Btodc of merit, not exceeding half the amount of the Prennum. 

3. The times and also the places of Competition are to be fixed by the Conveners, 
with the advice of at least a quorum of their respective Committees, except in the 1st 
District, in whidi Oban, and in the 6tb, in which Elgin and Forres (alternately) are 
fixed. The Competitions for the Society’s and for the District Premiums are to take 
place between the 1st of June and 1st of November next In the Ist^ fith, and 7th 
l^stricts^ preference must be given to Cattle of the Highlatui Breed. 

6. The Conveners will be particularly careful, that the times and places of Compe- 
tition are intimated throughout their seversJ Districts, two weeks, at least, previously 
to the days appointed for the Competitions, in such manner as shall be deemed most 
efibeioal for communicating the infbrmation to all persons interested ; au fi the modes 
of intimation which may be adopted in the diffmrent Districts, as w^ as the periods 
of announcement, must be stated in the Reports of the Competitions, 
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7. The Society does not admit an animal^ in any Class of Stock, vrhlch has gained 
the Society’s first Premium at a District or General Show in a former year^ to 
be again ^own in Competition in any District ; and for no description of Stock shall 
rither the same or a lower denomination of Premium be awarded, in the District in 
wbidi it has jdready gained a Premium. 

8. The same person shall ncfp obtain more than one Money Premiom for BuUi^ and 
one for Qneys ; bat a Tenant may, with different Bulls, carry both the Medal and the 
Money Prexnium. A Tenant entering one Bull may compete either for the Medd or 
Money Premium. 

d. The Directors have deemed it expedient to exclude Proprietors, and Factors 
named on the Committee, or acting in the absence of Proprietors, from competing for 
the Money Premiums; but being folly impressed with the advantages of having their 
Stock exMbited at the District Shows, tliey have offered the Honorary Silver Medal 
for the best Bull, whether the property of one of the parties aforesaid, or of a Tenant, 
if superior to tiie Bull to which the highest Money Premium is awarded. 

10. A Bull whidb has gained the Medal, will be allowed to compete, in a future year 
for the Honey Premiums, when, hona fide, the property, and in the possesrion of a 
Tenant not the gainer of the Medal, provided it shall have continued the property of 
the latter for, at least, one year after the award of the Medal, and has afterwards 
been the Tenant’s property, and in bis possession from the day fixed by the Regula- 
tions— the 20th of May preceding the Competition. A Bull which may have been 
purchased by two or more tenants, for the use of their Stocks, will be allowed to com- 
pete, although the exhibitors may not be joint tenants. Purity of breed is to be taken 
into account in awarding the Premiums. 

1 1. Bulls, for whi(h the Money Premiums are awarded, must have served, or shall be 
kept to serve in the District at least one season ; and the rate of service may he fixed 
by the Committee. 

12. Ckimmittees are recommended to take tiie assistance of practical meniua'Warding 
the Premiums. No Member of Committee showing Stock of his own shall act as 

IS. Blank Reports and Retorn^ specifying, when completed, the particulars of 
Competitions, will be forwarded to the Conveners of the different districts. To en- 
title Competitors to their Premiums these must, in all details, be carefully filled up, 
and signed by a majority of tiie Committee who attend the Competition, and lodged 
with the Secretary on or before the 10th of December next. 

14. It is to be ^thictiy understood, that m no instance does any claim lie against 
the Sodety for expenses attending a Show of Stock, beyond the amount of the Premiums 
offered ; and that all Premiums not applied for within two years from the time they 
are payable, sball be forfeited. 

15. A Report of the Competition "and Premiums awarded at the intermediate Local 
Shows, in the several districis, signed by at least two Members of the Society, must be 
transmitted to the Secretary of the Sode^, on or before the 10th December in each 
year, in order to entitie the Districts to any dahn for tiie additional year’s PremiunuEU 


I It. HORSES. 

PKBMIVM POB ntPBOVlKO THE BREEP OP PBAtTGHT HOBSES. 
DISTRICT. 

Pumfries-shirBy and ^le Stmarky ^ Kirlttn^rigUt. 
Forty-fire Sorereigas, of which twenty are contributed by the 
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Dumfries and Kirkcudbright Agricultural Socictj", will be awarded 
as follows : 

1. For tlie best Stallion, for the improvement of the breed of 
Draught Horses, not under three years and nine months, and not 
above twelve years old — Twenty-five Sovereigns. 

2. For the second-best Do. — ^Twenty Sovereigns. 

Convener of Committee. 

Marmaduke Constable Maxwell, Esq., of Terregles ; three Members 
a quorum. 


BULBS OP COMPETITION. 

1. The lirembers of the Society in the District are hereby appointed a Committee of 
Sapeiintendence,as in No. 1 of the Begolatlons for the GatUe GompeUtaons ; and tlipy 

be convened on or before the 10th of Mardb, in the same manner, and for pur- 
poses amilar indicated in the said BegolaUons/ 

2. The time and place of Competition for the Preminms to be fixed by tlic Convener, 
vdth the concnnence of at least a qnorom of the Committee, and to be pnbli^-bc I by 
him in due time, and in snch manner as shall be thought by the Committee niost 
effectual for the information of those interested. 

3. The Competition 'aUl tahe place betwixt 20th March and 1st May 1847. The 
Regulations for Cattle Shows, in regard to the previous intimation to the Committee 
and CompeUtors — ^the recommendation to the Committee to take the assistance of prac- 
fieal men as Judges — ^the power of the Committee to exclude stock, if the animals pro- 
dneed shall he of inferior character, and, in certain drcumstancei^ to make an allow- 
ance finr stodk of merit— those relating to extra expense^ and against Competitors being 
also Judges — ^the period nithin which premiums must he applied for — and the manner 
in which the Report Is to be certified and transmitted to the Society, are severally 
hereby declared applicable to the Premiums for Horses. Evidence must be produced 
that the Prize Stallions have had produce. 

4. One of the Prize Stallions shall serve within the County of Domines, and the other 
within the Siewartcy of Kirkcudbright, on such terms and conditions as the Committee 
shall detennine,— the owner of the best animal having a right to name the District 
within whidi his Horse shall serve. 

§ HI. SHEEP. 

1. PBBMIUMS POR IMPROVING THE BBBBD OP SHEPP. 

I. LEICESTER BREED. 

DISTRICTS. 

1. A BistruA rowtd DaUceiffi, comprehending ihe Loilmm 

and adjoining parts of Berwichshire. 

2. A Districi round Kelso, comprehending Roiehirghshire 

and the hirer parts of BenoicJi'Jih'e, commonly termed 
the Merse, icith the Pariihes of MerUrun and others to 
the west. 
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111 1847, 

Local Competitions will be bold in the above Distnets, when premiums 
to tbe amount of £11, 10s., or one-^alf of tbe sum given by tlie So- 
ciety, sbonid be awarded* 


In 1848, 

In No. 1, for tbe third year of tbe Society’s Premiums. 

No. 2, for the second year of tbe Society’s Premiums. 

Note.'— T he Premiums for Leicester Sheep Competitions in future be reduced 
from £30 to £23. 


Contenm of Committees. 

For the First Disteicf. — The Duke of Bucclcucb ; in bis absence, 
Ilobeit Scott Moncrieff, Esq. ; bvc bleiubcm a quorum. 

For the Second DibXRiCT. — The Duke of Roxburgbe; in bis absence, 
Sir John Pringle of Stitclicll, Bait.; five Members a quorum. 

II. CHEVIOT BREED. 

1. I'Jie IHstrid round Hawick, 

2. TJw Parishes of Selkirk, EUnck, Yarrow, ImerMthcn, 

Sl070, Galas/iiels, AsJiMrk, and Moberion. 

3. The County of Sutherland, mvd iJie Parishs of Reay 

and Laiheron, in the Comty of Caiihms. 

PREUI1TH3 nf EACn OF THS SAID BISTBICIS. 

1. For tho best Tup of any age, the property of the Competitor, 
which shall have served in the District the preceding season, or 
which shall so serve the season following the Competition — Fire 
Sovereigns. 

2. For the best Three Shearling Tups, the property of, and bred 
by the Competitor— Five Sovereigns. 

8. For the best Pen of Five Ewes, not less than Two Shear, the 
property of the Competitor — Five Sovereigns. 

4. For the best Pen of Five Cimmets or Shearling Ewes, the pro- 
perty of, and bred by the Competitor — Four Sovereigns. 

In 1847, 

Competitions will tahe place 

In No. 1. For the fonrth or additional year. 

No. 2. For the first year of the Soraety’s Premiums. 

No. 3. The local Competition will be held. 
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In 1848, 

No. 2. Tiie locaJ Competition will be held. 

No, 3. For the second year. 

Note.— T he Premirans for Cheviot Sheep axe reduced as above to £19. But the 
foimer Premiums, aJDaountiug to £24, will be allowed this year on the 1st Dis- 
trict, half of that sum having been awarded at its three intermediate Shows. 

Conveners of Committees. 

" For THE First District. — Allan Elliot Lockhart, Esq. of Cleghom, 

three Members a quorum. 

For the Second District.— Alexander Pringle, Esq. of Whytbank ; 
three Members a quorum. 

For THE Third District.— The Duke of Sutherland ; in his absence, 
George Dempster, Esq., of Skibo ; three Members a quorum. 

III. BLACK-PACED BREED. 

DISTRICTS. 

1 . The Bisfyiet accessille to EiUin, in BreadaUxme. 

2 . A District round Fort- Williain, comprehending ihe por~ 

Hons of the Coufdies of Inverness, Argyle^ and Perth, 
haring convenient access to the place (f compeUiion. 

3. The District of Argyle, together with Hie pwrisJies of 

North and South Knapdaie, and KHherry, and the 
lands of Stonefeld and Skipnas. 

4. The Iriand of An'm. 

PREMIUMS IN EACH OF THE SAID DISTRICTS. 

] . For the best Fiver Tups, not exceeding four Shear, the pro- 
perty of any proprietor, or of any Tenant in tho District paying 
more than £150 of yearly rent, which shall have served in the Dis- 
trict the season preceding, or shall so serve the season following tho 
florapeiition — Five Sovereigns. 

2. For the bea>t Five Tups, not exceeding four Shear, the pro- 
perty of any Tenant in the District paying not more than £150 
of rent — Five Sovereigns. 

3. For the best Pen of Ten Grimmers or Shearling Ewes, belong- 
ing to any proprietor, or to any Tenant in the District paying 
more than £l 50 of rent, and which shall be certified at the Com- 



LIVE STOCK — DIbTiaCT COilPETlTIONS. 


sivii 

petition to have been at least one year in his possession — Fonr 
Sovereigns. 

4. For the best Pen of Ten Grimmers or Shearling Ewes, under 
the same condition, but being the property of a Tenant in the Dis- 
trict paying not more than £150 of rent — Four Sovereigns. 

In 1847, 

Competitions will take place 
In No. I. For the fourth or additional year. 

No. 2. for the third year. 

No. 3. for the first year. 

No. 4. The local Competition will be held. 

In 1848, 

No. 2. Not having reported intermediate local Competitions in terms 
of the Eegulatious, loses right to the additional Premiums. 

No. 3. The local Competition will he held. 

No 4. For the second year. 

The Premimns for Black-faced Sheep are reduced as above to £18, except in No. 1.^ 
where £24 is this year allowed, half of that sum having been awarded at each 
of its intcTmediate Competitions. 

« 

Conven&'s of Committees^ 

Fob the Fntsr District. — The Marquis of Breadalbane ; in his ab- 
sence, Sir Bohert Menzies of Menzics, Bart. ; five Memhei's a quo- 
rum. 

PoR THE Second District, — ^Lord Ward and Colonel Maclean of 
Ardgour ; three Members a quorum. 

For THE Third District. — John Campbell, Esq,, of Stonefield; three 
Members a quorum. 

For the Fourth District. — The Marquis of Douglas; in his absence, 
John Paterson, Esq. ; three Members a quorum. 

CONDITIONS AND RULES OP COMPETITION* 

1. The Members of tlio Sodety in the several Dhttriefs are hereby appdnted Commit- 
tees of Superintendence, as in No. 1, of the Regulations for the Cattle Competitions ; 
and they will be convened by thdr several Conveners on or before the 10th of Hay, 
in the same manner, and for purposes similar to those indicated in the said Regnla- 
Hons. 

2. The Meetings of the Committee of Superintendence, and attendance at Competi- 
tions for Pronuums, to he open to aU Members of the Sodety ; and not fewer than the 
prescribed quorum of the Committee to be present. 

8. The boundaries of the Districts are very generally expressed, to enable Compe- 
titors to send ^eep to the Exhibition, who are within an attainable distance. The 
same Sheep, however, cannot draw Premiums in more than one District in the same 
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season. All Ewes in Competition^ except Shearling Ewes^ must have reared Lamhs the 
same season. 

4. The Competitions in 1847 will fake place on such days between the 1st of June 
and 1st of Noyember as sliall be fixed by the Committee. 

5. It is recommended to the Committee, as in the case of Cattle Competitions, to take 

theastistance of practical men as Judges in awarding the Premiums. The Judges, in 
deddingthe Premiums for Sheep, will have regard both to the wool and carcass of the 
animal. The regulations for Cattle Shows, in regard to the previous intimations to 
Judges and Competitors the pladng of the stock, and the number of Gompetito^'s re- 

quired for Competition— the power provisionally granted to make an allowance for Stock 
of merit in the event of deficiency in number, and prohibiting Members acting as J udges 
who are also Competitors— tiie regulations relating to extra expenses — the period within 
which Premiums must be applied for — and tlio maimer in which thoEepoi'ts are to bo 
certified and transmitted, arc severally hereby declared to be applicable to the Premiums 
for Sheep. 

6. The Society gives tlissc Premiums in alternate years for tiiree Competitions in 
each District ; and provided, during tlie intervening years, tiiey are continued hi the 
District, and Premiums are awarded by Proprietors or Local Societies, and duly I’c- 
ported to the Sodety, to an amount not less tlian one-lialf of the Society’s Premiums, 
and for the same descriptions of Stock, the Society will continue its Premiums to tlio 
District for an additional year, thus affording to the Districts the benefit of six conti- 
nuous Exhibitions. 

7. Blank Reports and Retnms of Competitions will be famished to Conveners of 
Dutricts. These must be accurately filled up in all details, signed by a majority of the 
members who were present and transmitted to the Secretary by the lOtli of Deccmlier, 

II. SHEAEIKG SnEEP. 

With a view to promote improvement in the Shearing of Sheep, 
the Silver Medal will be given to the best Sheep-shearer in each of 
the Districts in which the Society’s or Local Premiums for Sheep 
are in operation. 

coNunroKs. 

1. Local Association^ or others who propose to claim these Medals, must, on or be- 
fore tbe 20th May 1847, lodge with tlie Society’s Secretary a satisfactory gimranteo 
that Money Premiums will be awarded at eadb Competition to tlie amount of not less 

t1in.n £3, 

2. Tlie Dis^ct Convene for the Sheep Premiums, with the aidof their Committees, 
shall fix the time and place of Competition, and all necessary arrangements. 

3. The Medal shall not bo awarded in any case where there are fewer than four 
Competitors ; and it shall always accompany tlie highest Money Premium. The Sheep 
diall divided into lots of six, distinguished by number's, and the lot to be shorn by 
each Competitor sliall be determined by the number he draws. The whole shall 
commence on a given signal, a person being appointed to note the time at which each 
competitor fiuislies his task. The Judges sliall examine each lot in their separate 
pens 5 and if tw'o or more lots appear to be equally well executed, preference gbui] be 
given to that executed within the shortest time. 

4, Conveners shall report tlie particulars of tlie Competition, and the award of 

D^ol***^ ^ Premiums 
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g IV. SWINE. 

PBEaUUMS FOR DLPROVING THE BREED OF SWINE. 

DISTIHCT. 

Islands of Orhit^. 

1. For the best Boar, not under twelve months, and not exceed- 
ing four years old, bona fde the property, and in possession of any 
Proprietor or Tenant in the said District, in autumn 1847 — Five 
Sovereigns. 

2. For the second best — ^Three Sovereigns. 

S. For the best Breeding Sow of the same age — Four Sovereigns. 

4. For the second best — Two Sovereigns. 

Robert Scartb, Esq. of Scartli ; in his absence, William Bairour, Esq., 
Birstou Brae, to be Convener. 

These Frezniums to be awarded for auimaJls that are considered~most profitable, and 
best suited for the purpose of curing mess Fork. Attention is recommended to tlie 
iutroduction of the Berkshire or Suffolk breed of Suine. 

It is a condition of the offer of tho Fremiums that Five Sovereigns shall be contri- 
buted by the District. 

The Competition will he held at Eirkuall, at such time as tho Society’s Members 
resident in tlie District riiall fix, at a meeting to be called by the Convener for tiie 
purpose, on or before the 1st of June. This meeting is also authorized to name a 
Committee for managing all details, and to fix the necessazy regulations for competi- 
tion. A Report of the award of tlie Fremiums, with a copy of the Regulations of 
Competition, to be transmitted to tho Secretary, on or before the 10th of December 
1847. 


CLASS D. 

DAIRY PRODUCE. 

DISTRICT. 

The Parishes of DiinUa7iei Kilmadock^ Kincardine^ Lea'opi^ 
3Iuthih Blachford^ Port of Monteitli^ and Alcrfoyle. 

Tho followiDg Premiums aro offered in the above District in 1847 
and 1848, the Competitions to take place at Dunblane — Twelve So- 
vereigns in part of the Premiums being contributed by the District. 

John Stirling, Esq., of Kippcndavic, Convener of Committee. 
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I. CURING BUTTER. 

To the owner of any Dairy in the said District who shall make 
and cure the best quality of Butter for the market, not being less 
than one cwt., (112 lbs. the cwt., and 16 oz. tlio lb.,) during the 
season 184*7 — Six Sovereigns. 

2. For the second best quality as aforesaid— Four Sovereigns. 

3. For the third best quality as aforesaid — Three Sovereigns. 

4. For the fourth best quality as aforesaid — Two Sovereigns. 

II. MAKING CHEESE. 

1, To the owner of any Dairy in said District who shall make 
for sale, and exhibit the best quality of Cheese from Sweet or Full 
Milk, the quantity mado not being less than two cwt. — Five Sove- 
reigns. 

For the second best quality of ditto — Three Sovereigns. 

For the third best quality of ditto— One Sovereign. 

CONDITIONS. 

1. The Memhers of the Society, resident Tiithin the Distriet, are appointed a Coin- 
inittee of Superintendence, for the purposes expressed in the Regulations for Cattle 
Competitions. 

I 2. The Butter must be certified to have been made and cured on the Competitor’s farm 
during the season 1847, and the iithole quantity produced at the CompetiUon must not 
be less than one cwt. The certificate must he supported by the declaration of the Ex- 
bibiior. The Butter shall be inspected by a Committee of tlie Memheis of the Society 
xerident within the district. The Committee, at a meeting to he caUed hy the Convenor 
for that purpose, shall fix such general regulations as they may conrider proper ; and 
they will, in particular, fix the day of Competition. The quality of the Buttor to be 
tested by judges to be named hy the Committee, in the way usuaUy done by pur- 
chasers in the public market. In the event of tvio or more competing lotsboing deemed 
equal in quality, the Premium'^’lll be awarded to the Competitor who sliaU have cured 
the larger quantity. Although not required as a condition, it is strongly recommended 
as affording facilities for sales^ that the Batter should be packed in firkins containing 
56 lb. each, or in earthen vessels which have not been glazed with preparations of lead, 
and of sudi size as may be smtable for sales. It is also suggested that the vessels con- 
taining the samples of Butter, should be of such form as to admit of their contents being 
earily turned out for inspection. The successful candidates, before receiving the Pre- 
miums, are required to transmit to the Secretary a detailed report of tlie whole process 
followed by them in the manufacture of their Batter. 

3. It must he certified that the Cheese has been made on the Competitor’s farm in 
1847 ; and that the sample produced is a fsSr average specimen of the produce of the 
Dairy in that year. The conditions as to tiie general arzangemmits, time of Competi- 
tion, and other particulaxs, to he the same as tliose above provided in regard to the But- 
ter Premiums, in so as these are applicable. 

A Repori of the award of the Premiums to be lodged with the Secretary of the Soriety 
on or before the 10th December 1847. 
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CLASS E. 

COTTAGES. 

1. ^PREMIUMS FOR THE BEST KEPT COTTAGES AND GARDENS. 

In order to encourage Cottagers to keep their cottages and gar- 
dens neat and clean, the following Premiums will be given in the 
parishes after mentioned. One-half of the Premiums is given by 
the Society, and the other half is contributed by the Members, or 
others, who applied for the Premiums, 

PREMIUMS, 

* 1. For the best kept Cottage in each of the said Parishes — Two. 
Sovereigns ; and in addition, where there shall not be fewer than 
five Competitors — The Cottage Medal. 

* 2. For the second best kept ditto — One Sovereign. 

3. For the best kept Cottage Garden in each parish — One Sove- 
reign. 

PARISHES. 

Mid-Lxfthian. 

1843 — ^Parish of Newton. — Convener, John Wauchope, Esq. of Edtoon- 
stone. 

1845 — ^Parish of Penicuick. — Convener, Hugh H. Brown, Esq. of New- 
halL 

1847 — ^Parish opLasswade. — Convener, John Cameron, Esq., of Glenesk. 
1847 — ^Parish of Inveresk. — Convener, Archibald Hope, Esq., younger 
of Pinkie. 

1847 — ^Parish op Midcalder. — Convener, the Honourable the Master of 
Torphichen. 


Stemrtfy of Kirhcudbright 

1844 — Parish op Carsphaibn. — ^Convener, Colonel the Hon. Frederick 
Macadam Cathcart of Craigengillan, 

1844 — ^Parish op Kells. — Convener, William Grierson Yorstonn, Esq, of 
Garroch. 

1844— Parish op Orossmiceael. — Convener, John Hall, Esq. of Mollance. 
County ofBmoick. 

1844 — Parish of Fogo. — Convener, Bichard Trotter, Esq, of Mortonhall. 
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18t5 — Pabish of Polwabxh.— C onvener, Sir H. Hume Cami)bell, Bari, 

M.P. 

1847 — ^Pabish op Coldingham. — C onvener, John Dickson, Esq. of Peel- 
walls. 

1847 — ^Parish of Coldstream. — C onvener, Rev. Thomas Smith Goldie. 
1847 — ^Parish op Eyemouth. — C onvener, James Renton, Esq. of Highlavi s. 
1847 — ^Parish op Foulden. — C onvener, Edward Makins, Esq. Auchiu- 
craw Mmus. 

J847~Parish of Cuirhsidb. — ^C onvener, John Wilkie, Esq. of Fouldcn. 
1847 — ^Parish op Atton. — ^C onvener, James Bishop, Esq. Restonhill. 
1847 — ^Parish Of Hutton. — C onvener, George Jeffreys, Esq. of Sunwick. 

County of Renfrew. 

1846 — ^Parish op Erskine.— C onvener, John Hall Maxwell, Esq. younger 
of Dargavel. 

1846 — Parish op Inchinn an.— C onvener, John Henderson, Esq. of Park* 

County of Perth 

1847— Parish op Moulin. — C onvener, Archibald Butter, Esq. of Paskally. 

County of Ayr. 

1847 — Parish op Dalrymple. — ^C oavener, Thomas Camphcll, Esq. Cas- 
silis House. 


CONDITIONS. 

1. The Cottages may either he single or in yOlagcs. The names of intending Com- 
petitors must be intimated to the Conveners appointed b> the Society, on or before the 
20th of June next, but after that day, no new name sliall be admitted ; in every 
case, the occupiers of Gentlemen’s Lodges, and Gardener's Houses shall ho excluded, 
as 'UcU as Gentlemen’s Servants occupying Cottages in the policici^ or on land in 
ihe natural possesbion of ilieir nusteis. The inspection of the Cottages and Gardens to 
take placo between 20th June and 12th September. In making the inq)oetion, the 
Conveners may take the assistance of any competent judge. 

2. In order to autlibrize the aviarding of the Premiums, tho annual value of Uio 
Cottage of the Competitor, with tlie ground annexed, must not exceed sterling, and 
there must, at least, be two Competitors in tlic District. No Cottage or Garden for 
which a Premium has been awarded by the Society, will bo admitted in competition 
again for the same or a lower Premium. If tlie Cottage is occupied by tlic proprietor, 
the roof must bo in good repair ; if tlie roof is of thatch, it must be in good repair, 

though in the occupation of a tenant. The interior must be clean and orderly^, the 

windows must be fice of broken glass, and perfectly dean, and must afford the means 
of ventilation. Dunghill^ and all otlier nuisance^ must be removed from tlic front 
and gables ; and the necessary must he kept clean. The peat-stacks, if any, must be 
so placed as not to be a deformity. In awarding the Cottage Premium^ the preference 
will be given to those who, in addition to these requisites, have displa} cd the greatest 
taste in ornamenting the exterior of their houses, and the ground in firont and at ihe 
galdes. In the event of there being only one Competitor, it will be in the power of the 
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Committee to award one-half of the Premitan^ if the merits of the Cottage ehall appear 
to be sach as to deserve it. 

3. In estunating the daims of Competitors for the Garden Piemhim, the Judges tiill 
have in view— -Ist^ The sufficiency and neatness of the fences ; 2d, The deauness of the 
ground, and neatness of tlie walks ; 3d, The quality of the crops, and general produc** 
tiveness of the garden ; and, 4th, The choice of crops. Mudi advantage is derived in 
some districts of Scotland, from Cottagers cultivating, besides the more common crops;, 
a portion of early potatoes along with the late, of early cabbage, early pease, beet-root, 
mangel wurzel, Jemsalem artichoke, with some goosebeny and currant bodies, and a 
fruib-iree trained against tiie wall, &c. 

4. Reports^ stating that the various particulars before mentioned have been attended 
to, the nnmber of Competitors, the names of the successful parties, and the nature of 
the exertions which have been made by them, must be transmitted by the Conveners 
to the Secretary of the Society, on or before the lOih day of October next. 

5. The Premiums are given for four successive years in each parish. In any parish 
where the Convenermay tliink it unnecessary to continue them fur so long a period, he 
is requested to state this in his annual Report, and the Directors will he guided by his 
recommendation. When the Convener shall neglect to make a Report, or to assign a 
satisfactory reason for there being no Competition, the name of the parish shall in the 
foUowing year he struck off the list. 

6. Similar Premiums will be given, for four succesrive years, to as many additional 
parishes, according to priority of application, as will make^ with those alr^dy on the 
lisi^ the whole number of the competing parishes thirty-two, on condition that a satis- 
factoiy guarantee for one-half of the amount of the Premiums to he given, shall he 
lodged by each paridi with the Secretary, on or before the Ist of January 1848. 

2. MEDALS TO COTTAGEES. 

Ill the view of giving still farther encouragement to Cottagers 
who do not reside in parishes in which the regular Premiums are in 
operation, the Society will issue annually twelve Cottage Medals to 
Local Associations and indinduals, who, at their own expense,^ 
establish Premiums for the like objects. 

Application for these Medals, stating the amount of tlie Fremiams given 
by the parties applying, must be made to the Society on or before the 1st 
of July in each year. The Medals will afterwards be issued upon a Re- 
port, certified in the terms required by the preceding conditions, describing 
the merits of the Cottages. The Reports to be lodged with the Secrctaiy 
before the 10th November of the year ja which the application is made. 

PREMIUMS TO PROPRIETORS. 

1. FltEMlUMS FOR IMPROVING COTTAGES. 

1. To the proprietor in Scotland who shall have improved and 
enlarged in the most satisfactory manner, during the years 184*5, 
1846, and 1847, five or more Cottages — ^The Gold Medal. 
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2. PREmUMS FOR BUILDHTOr C01TACrE3. 

To the Proprietor who shall have erected on his estate, during 
the years 1845, 1846, 1847, and 1848, the greatest number of ap- 
proved Cottages — ^The Gold Medal. 

8. ACCOmfOBAOTOH FOR FARM SERVANTS. 

To the Proprietor in Scotland who shall have erected on his. 
estate, in 1847, 1848, and 1849, the most approved Farm Steading 
in reference to the proper accommodation of Farm Servants. 

Rents of Farms not to exceed £200. 

CONDITIONS. 

I’remiaxa No. 1. being in Competition this year, claime must be lodged with the 3e- 
cretaxy on or before the 1st of October next^ to aUow an inspection to be made of the 
different cottages. The inspections -will ber conducted by Committees of the Society’s 
Members in the different Districts ; and Reports must be transmitted by the Conve- 
ners to the Secretary on or before the SOtii November. 

The annoal value of the cottage or cottages separately, with garden-ground, ^mnst 
not exceed £fi. 

" Xn estimating the claims of Competitors, the following points will be kept in view,... 
the external appearance of the cottages, ihdr internal accommodation — ^the arrange- 
ment of the ont-honses — ^the means of drainage and ventilation, and the expense of 
the building compared with the durability and accommodation. When the cottages of 
one Competitor are superior in stjle and comfort to those of another, though not so 
numerous;, the Inspectors to give them the preference, provided they amount at least 
to five, and have been erected at a moderate expense. 

Parties competing, to fi>rward plans, specifications, and estimates to the Society, of 
which, and of all information sent therewith, copies may be taken for publication, if the 
l^omety shall see fil^ and the originals returned to the parties within itix months, if de- 
sired. 


4. USE OF THE SPADE. 

* The Society, with the view of promoting dexterity in tlio use of 
the Spade, will give the following Premiums in the parishes after- 
mentioned, viz. — 


PertJishire. 

1844— Parish or Eedgorton.— Convener, Robert Graham, Ebq. of Bal- 
gowan. 


Arg^kshire. 

1847— Quou> Sacra Parish of Loohgujphead.— Convener, Alexander 
Campbell, Esq. of Auchindarrocb# 
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PSEMIUMS. 

Fop the best specimen of Spade Work in each of these Parishes, 
at a competition between not fewer than twelve Competitors the 
sum of £l, 5s. 

For the second best, ] 5s. 

For the third best, 10s. ; And SOs. will be at the disposal of the 
Convener and Committee, for division among the unsuccessful Com- 
petitors. 


CONDOTONS. 

At least one month before the day of Competition, the lime and place of competition, 
the quantity of ground to be turned over by each Competitor, the depth to which it 
is to be dug, the manner in 'nhich the spits are to be laid, and tlie time to be allowed 
for the performance of the work, (nhich, in all cases, care will be taken shall be ample,) 
shall be fixed and declared by the Convener \ and, where practicable, there shall have 
been dug, in a central situation, a piece of ground affording a sufficient spedmen of the 
manner in which the work is tq be performed, which is to be done by the spade only, 
and not by the shovel The Convener shall dedde the Premium^ with the assistance of 
such other Members of tlie Society as may attend. Failing the attendance of more 
than one Member, the assistance of competent judges to be taken. In case of perfect 
equality, the preference to be g^ven to the Xiot which is first finished. Gardenens, and 
persons who have gained first Premiums, to be excluded £rom competing. The Com- 
petitions must take place on or before the Uth of Novembegpae^i^ and be reported to 
the Secretary of the Society on or before the 1st December following. Any parish 
failing to report within the time spedfied, shitil fbrfdt the benefit of the Premiums in 
future years. 

The like Premiums will be given in four additional parishes in the year 1848, and 
three succeeding } ears, on guarantees to the amount of half of the Premiums offered 
being lodged with the Secretary by the parties making the application, on or before the 
1st of January next. 

Note. -.-These Prexoiums are proposed chiefly for the benefit of Districts in whidi 
there is a redundant population. 

In order that the Premiums offered may he made known to industrious 
Cottagers^ the Society trusts much to the obliging co-operation of the Olergy^ 
in ike Counties in which the Cottage Premium are offered. 


GENERAL SHOW OF LIVE STOCK, 

AND 

AaRICTJLTURAL MEETING AT ABERDEEN IN 1847. 
Tlio Society haring resolved to hold the General Show of Live 
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Stock and the Agricultural Meeting for 1847 at Abeudeen, the 
following Premiums will be awarded, aided by Donations from 
the Noblemen, Gentlemen, and Local Agricultural Associations of 
the Counties more immediately interested, and from the City of 
Aberdeen. 

The Competition is open to Stock from every part of the United 
Kingdom. The Show will take place on the 4th, .5ih, and 6th 
of August. 

The arrangements will be : — 

Wednesday, 4tli August. — The Exhibition of Agricultural Implemchts, 
T)mry Produce, Boots, Seeds, and Plants. 

Thursday, 5th August — The Exhibition of Cattle, Horses, Sheep, 
Swine, Poultry, and the whole of the articles exhibited on Wednes- 
day. 

FBn>AY, 6th August — The Exhibition of the Piize Stock, Implements, 
and other ardcles. 


CLASS L-CATTLE. 

SnOBT-HORNED BREED. 

Section I. For the best Bull of any age — Twenty-five Sovereigns. 
For the second best ditto — Fifteen Sovereigns. 

For the third best ditto — ^The Silver Medal. 

To tlie Breeder of the best Bull in this Section — The Silver 
Medal. 

II. For the best Bull, calved after 1st January 1846 — Fifteen 
Sovereigns. 

For the second best ditto — ^Tcn Sovereigns. 

III. For the best Bull, calved after 1st January 1846— Ten So- 
vereigns. 

For the second best ditto — ^Pivo Sovereigns. 

IV. Fop the best Cow of any age — Ten Sovereigns. 

For the second best ditto — Five Sovereigns. 

For the third best ditto — The Silver Medal. 

V. For the best Pair of Co\\s — Seven Sovereigns, 

VI. For the best Heifer, calved after 1st January 1845 — Seven 
Sovereigns. 

For the second best ditto — Four Sovereigns. 

For the third best ditto— The Silver Medal. 

, VII. For the best Pair of Heifers, calved after 1st January 
1845 — Seven Sovereigns. 
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VIII. For the best Heifer, calved after 1st January 1846 — Five 
Sovei’cigns. 

For the second best ditto— Three Sovereigns. 

IX. For the best Pair of Heifers, edved after 1st January 
ISiG— Five Sovereigns. 

ABERDEEN, ANGUS, AND GAIXOWAT POLLED BREEDS. 

X. For the best Bull of any age — Twenty-five Sovereigns. 

For the second best ditto — Fifteen Sovereigns. 

For the third best ditto — The Silver Medal. 

To the Breeder of the best Bull in this Section — ^The Silver 
Medal. 

XI. For tho best Bull, calved after 1st January 1845 — ^Fifteai 
Sovereigns. 

For the second best ditto — Ton Sovereigns. 

XII. For the best Bull, calved after 1st January 1846— Ten So- 
vereigns. 

For the second best ditto — ^Fivo Sovereigns. 

XIII. For the best Cow of any age — ^Ten Sovereigns. 

For the second best ditto — Five Sovereigns. 

For the third best ditto — The Silver Medal. 

XIV. For the best Pair of Cows— Seven Sovereigns. 

XV. For the best Heifer, (adved after 1st January 1845 — Seven 
Sovereigns. 

For the second best ditto— Four Sovereigns. 

For the third best ditto— The Silver Medal. 

XVI. For the best Pair of Heifers, calved after 1st January 

1845 — Seven Sovereigns. 

XVII. For the best Heifer, calved after 1st January 1846 — 
Five Sovereigns. 

• For the second best ditto— Three Sovereigns. 

XVIII. For the best Pair of Heifers, calved after Ist Januaiy 

1846 — Five Sovereigns. 

XIX. For the best Ox, calved after 1st January 1844 — ^Ten 
Sovereigns. 

For the second best ditto — Five Sovereigns. 

For the third best ditto — The Silver MedaLI 

XX. For the best Ox, calved after 1st January 1845*-S6ven 
Sovereigns. 

For the second best ditto— Four Sovereigns. 
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ABERDEENSHIRE HORNED BREED. 

XXI. For the best Bull of any age — Ten Sovereigns. 

XXII. For the best Cow of any age — Ten Sovereigns. 

For the second best ditto — Five Sovereigns. 

XXIIL For the best Heifer, calved after 1st January 1845— 
Seven Sovereigns. 

For the second best ditto — Four Sovereigns. 

XXIV. For the best Ox, calved after 1st January 1844 — ^Seven 
Sovereigns. 

For the second best ditto— Four Sovereigns. 

XXV. For the best Ox, calved after 1st January 1845 — Five 
Sovereigns. 

For the second best ditto — ^Three Sovereigns. 

WEST HIGHEAND BREED. 

XXVI. For the best Bull of any age— Ten Sovereigns. 

For the second best- ditto — Five Sovereigns. 

To the Breeder of the best Bull in this Section, the Silver 
Medal. 

XXVII. For the best Cow of any Age — ^Seven Sovereigns. 

For the second best ditto — Pour Sovereigns. 

XXVIII. For the best Heifer, calved after 1st January 1846 
— ^Five Sovereigns. 

For the second best ditto — Three Sovereigns. 

XXIX. For the best Ox, calved after 1st Jannary 1844 — Five 
{Sovereigns. 

For the second best ditto — Three Sovereigns. 

CROSS BREED. 

XXX. For the best Heifer for Fattening, of any Cross, calved 
nfter 1st January 1845 — Ten Sovereigns. 

For the second best ditto — Five Soveieigns. 

' For the third best ditto — The Silver Medal, 

XXXI. For the best Ox of any Cross, calved after 1st January 
1844: — ^Ten Sovereigns. 

For the second best ditto — Five Sovereigns. 

*■ For the third best ditto — The Silver Medal. 

XXXIL For the best Ox of any Cross, calved after l$t Janu- 
ary 1845 — Seven Sovereigns. 
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For the second best ditto — Foot Sovereigns. 

For the third best ditto — The Silver Medal. 

^ ANY BBEED. 

XXXIIL' For the best ]>airy Cow of any breed — Ten Sore-’ 
reigns. * . 

For the second best ditto — ^Fire Sovereigns. 

XXXIV. For the best Heifer, showing jnost symmetry, fat, and 
weight, calved after 1st January 1844 — ^Ten Sovereigns. 

XXXV. For the best Ox of any age. The age and breed to be 
specified — Ten Sovereigns. 

For the second best ditto — ^Five Sovereigns. 

CLASS IL-HORSES. 

Section I. For the best Entire Horse, for Agricultnral purposes; 
not under four and not exceeding ten years old — Thirty Sovereigns. 
For the second best ditto — Twenty Sovereigns. 

For the third best ditto- — Ten Sovereigns. 

The Priaie Horses to serve in the three Counties of Aberdeen, Banff, 
and Kincardine, in season 1848, according to the arrangement which 
may be fixed by the Committee. The number of Mares to be served 
by each horse not to exceed seventy. The party claiaxing the ser** 
vice must guarantee to the owner of the horse a payment of Seventy 
Sovereigns, or One Sovereign for each Mare, and 2s. 6d. to the 
Groom for each Mare. » 

II. For the best Draught (Entire) Colt, foaled after 1st January 
1844 — Ten Sovereigns. 

For the second best ditto— Five Sovereigns. 

III. For the best Breeding Mare for Agricultural purposes, hav- 
ing had at least one foal — Ten Sovereigns. 

For the second best ditto — ^Five Sovereigns. 

For the third* best ditto — ^The Silver Medal. 

IV. For the best Filly for Agricultural purposes, foaled after-lst 
January 1844 — Seven Sovereigns. 

For the second best ditto — Four Sovereigns. 

For the third best ditto — ^The Silver Medal. 

V. For the best Filly for Agricultural purposes, foaled after 1st 
January 1845 — Five Sovereigns. 

For the second best ditto—Three Sovereigns. 
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VI. For the best Draught Gelding, foaled after 1st January 

1843 — Seven Sovereigns. 

For the second best ditto — Four Sovereigns. 

VII. For the best Draught Gelding, foaled after 1st January 

1844— Five Sovereigns. 

For the second best ditto — ^Three Sovereigns. 

CLASS III. SHEEP. 

BLACE-rACED BREED. 

Section I. For the best Tup, not exceeding forty-five months old 
— Five Sovereigns. 

For the second best ditto — Three Sovereigns. 

II. For the best Pen of Five Ewes, not exceeding five yeara 
and seven months old, selected from a regular Breeding Stock, not 
less than one hundred, and the Pen having reared Lambs for tho 
season — ^Five Sovereigns. 

For the second best ditto — ^Three Sovereigns. 

III. For the best Five Gimmers; selected from a Hirsel not less 
than one hundred, and kept with the others of that age up to 1st 
June previous to the Show — Five Sovereigns. 

IV. For the best Pen of Five Wethers, not exceeding five years 
and five months old — ^Five Sovereigns. 

CHEVIOT BREED. 

V. For the best Tttp, not exceeding forty-five months old — Five 
Sovereigns. 

For the second best ditto— Three Sovereigns. 

VI. For the best Pen of Five Ewes, not exceeding five years, 
and which have reared Lambs for the season 1847 — Five Sovereigns. 

For the second best ditto — ^Three Sovereigns. 

VII. For the best Pen of Five Gimmers — ^Five Sovereigns. 

For the second best ditto — Three Sovereigns. 

LEICESTER BREED. 

VIII. For the best Tup, not exceeding forty-five months old— 
Five Sovereigns. 

For the second best ditto — Tliree Sovereigns. 

IX. For the best Shearling Tup — Five Sovereigns. 
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For the second best ditto — Three Sovereigns. 

X. For the best Pen of Three Ewes of any age — Five Sovereigns. 
For the second best ditto — Three Sovereigns. 

SOUTHDOWN BREED. 

XL For the best Tup, not exceeding four years old — Five Sove- 
reigns. 

For the second best ditto — Three Sovereigns, 

XII. For the best Pen of Three Ewes — Five Sovereigns. 

For the second best ditto — Three Sovereigns. 

GROSSES. 

XIII. For the best Pen of Five Fat Wethers of any Cross or 
Age (the Cross and Age being specified) — Five Sovereigns. 

For the second best ditto — Three Sovereigns. 

For the third best ditto — The Silver Medi. 

CLASS IV.— SWINE. 

Section I. For the best Boar, large Breed — Four Sovereigns. 
For the second best ditto — Two Sovereigns. 

For the third best ditto, the Silver Medal. 

II. For the best Boar, small Breed— Four Sovereigns. 

For the second best ditto— Two Sovereigns, 

For the third best ditto— The Silver Medal. 

III. For the best Sow, large Breed, in Pig or Milk — Four So- 
vereigns. 

For the second best ditto — Two Sovereigns. 

For the third best ditto — The Silver Medal. 

IV. For the best Sow, smaU Breed, in Pig or Milk— Four Sove- 
reigns. 

For the second best ditto — Two Sovereigns. 

For the third best ditto — The Silver Medal. 

CLASS V.-POULTRY. 

Section I. For the best couple of Turkeys of the Black Breed — 
Two Sovereigns. 

For the second best ditto — ^The Silver Medal. 

II. For the best two Capon Turkeys — Two Sovereigns. 

For the second best ditto — The Silver Medal. 
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III. For the best Couple of Fowls of the Mottled or Speckled 
Dorking Breed — Two Sovereigns. 

For the second best ditto — The Silver Medal. 

IV. For the best couple of Fowls of the Polish Breed — Two So- 
vereigns. 

For the second best ditto— The Silver Medal. 

V. For the best couple of Fowls of the Spangled Hamburg, or 
Old Breed of Scotland — Two Sovereigns. 

For the second best ditto — The Silver Medal. 

VI. For the best couple of Fowls of the Malay Breed — Two So- 
vereigns. 

For the second best ditto — The Silver Medal. 

VII. For the best two Capons — Two Sovereigns. 

VIII. For the best two Pollards — Two Sovereigns. 

IX. For the best couple of Ducks — ^Two Sovereigns. 

For the second best ditto — The Silver Medal. 

Attention is directed to the Aylesbury Duck. 

X. For the best pair of Geese — ^Two Sovereigns. 

For the second best ditto — ^The Silver Medal. 

Hots. — The Poultry for the above Premimns must have been bred and reared in 
Scotland, wien the word Pair” or “ Couple” is used, it is understood that 
a Male and Female of each breed is to be exhibited. 

XI. For the best Poultry of any description, without restriction 
or limitation as to the place where they have been bred or reared — 
Two Sovereigns. 


CLASS VL-DAIRY PRODUCBS. 

I. CUBING BUTTER. 

Sexjtion I. To the Owner of any Dairy in Scotland, who shall 
have made and Cured, during the season 1847, the best quality of 
Butter for the market — ^the quantity made during the season not 
being less than 2 cwfc. — ^Five Sovereigns. 

For the second best quality — ^Three Sovereigns. 

For the third best quality — The Silver Medal. 

The samples exhibited not to be under 14 lbs. in weight, and a decla- 
ration to be lodged with the Secretary, stating the quantity made and 
cured, and that the sample produced is a fair average of the Stock, 
and father specifying the ingredients and proportions thereof used 
in curing. 
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2. MAEmO CHEESE. 

Section IL To the Owner of any Dairy in Scotland who shall 
make and produce the best specimen of Sweet or Full Milk Cheese, 
made in 1847 — Five Sovereigns. 

For the second best quality — ^Three Sovereigns. 

III. To the Owner of any Dairy in Scotland who shall make and 
produce the best specimen of Cheese, made in 1847, from Skimmed 
Milk — Five Sovereigns. 

For the second best quality — Three Sovereigns. 

The whole quantity of each variety of Cheese exhibited, made by each 
Competitor during the season, must not be less than 1 cwt., and the 
quantity produced to consist of not fewer than Two Cheeses in each 
section, and a declaration must be lodged with the Secretary that the 
samples exhibited are a fair average of the Lind made by the Com- 
petitor. The quantity made during the season to be stated. 

The Milk for the Skimmed Milk Cheese must have stood at least 
twenty-four hours before being skimmed. 

In the event of two or more competing lots of Batter or Cheese be- 
ing deemed equal in quality, the Premium will be awarded to the 
greatest quantity made. 

CLASS VIL—IMPLEMENTS, EXTRA STOCK, BOOTS, SEEDS, ETC. 

IMPLEMENTS. 

Such sum as the Committee may authorize, not exceeding One 
Hundred Pounds, will be awarded in Premiums for approved Imple- 
ments and Utensils nsed for Farm Purposes, or in any rural occu- 
pation. 

EXTRA STOCK, BOOTS, SEEDS, ETC. 

For Extra Stock of any kind not included in the above list of pre- 
miums, and not exceeding in one lot five Cattle or Ten Sheep, and 
for Roots, Seeds, &c., Premiums vriU be awarded in Medals. 

GENERAL REGULATIONS. 

1. The Stodk must^ at the date of the CompeUtioii, be Jma jide the property and in 
the possesrion of the parfy in whose name it is entered, and it nmJsA have been so from 
the 1st of May preceding. 

2. The ages of the Stock will be cidcalated from the 1st of January of the year of 
birth. When the precise age is knowzu it is to be stated in tbe Certificate. 

3. Cattle fed on DisbUery or Brewer’s wa^ or grains are excluded from Competi- 
tion, except as Extra Stock. When oil-cake or grain has been used, the quantities are 
to be stated in the Certificate. 

4. Cows in competition must ba've had a calf in 1847, or be in call In the case of a 
Cow not calved, the Premium wiU be vdthh^d, till she is certified to have produced a 
Calf within the jear. 
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5. Evidence may be required that Stallions and BuUs^ of four years old and up- 
ward% for which I^miums may be awarded, had produce in the preceding year. 

6. Sheep in competition must not have been dipped earlier, or otherwise than the 
Stock to which they bdoog. Ewes must have reared Lambs in 1847, and must form 
parts of regular Bree£ng Stocks. 

7. An having already gained a first Premium at a General Show of the So- 

ciety, cannot w gMTi compete in a class of the same denomination. If shown as Extra 
Sto^, the Proprietor may receive the Silver Medal. 

8. It is that paint should not he used upon the wood or iron-work of the 

implements or machines exhibited, hnt they may be coated with tran^arent varnish. 
E:!^bitors must be prepared, if required by the Judges, to separate the parts of im- 
plements or and must come provided with instmments for that purpose. 

9. All Stock, and other artides entered, must be exhibited, unless unavoidably pre- 
vented. If not brought forward, the Owner will be liable in the expense caused by the 
Entry. 

10. His Grace the Duke of Montrose, President^ and the "i^ce-Preadents of the 
Sodety ; the Lord-Lieutenants, Vice-lieutenants, Members of Parliament, and Conve- 
ners of the Counties of Aberdeen, Banff, and Kincardine, with an adequate number of 
the Members of the Society to be named by these Counties on tlie 80th of April, and by 
the City of Aberdeen, together with the Seeretaries of the local Agricultural Associa- 
tions, have been appdnied a Committee for regulating all details connected with the 
Meeting. Robert Grant, Esq. of Unyfonr, Convener of the County of Aberdeen, has 
been nominated Ghaimian and Convener, and Keuell Bnmett, Esq., Aberdeen, Secre- 
tary of the Committee. 

11. No change can be made on the General Regulations, unless submitted and ap- 
proved of at a Meeting of the Directors in Edinburgh, and duly intimated by Ad- 
vertisemmit. 

12. The Premhnns awarded will be paid with the Society’s general premiumi^ on or 
after the 10th of February 1848 i Premiums not applied for witliin two years from 
the term of payment will be forfeited. 

E^fTJay OP bTOCK. 

1. The Stock to be exhibited must be intimated by a Certificate for each Lot, ac- 
cording to the forms hereto annexed. The Exhibitor, or person in charge of the Stock 
may be required to confirm the Certificate, in the presence of a Magistrate, on the day 
of Competition. Implements must be intimated by a notice or memorandum, specify- 
ing the articles^ and communicating meh particulars as the inventor may deem in- 
teresting or important. 

2. Printed Certificates to be completed with the required particulars, and to bo sub- 
scribed by the Exhibitor, may be had at the Society’s Hall in Edinburgh, or in Aber- 
deen at the office of Newell Burnett^ Esq, the Local Secretary. 

The Secretary aill be at the Royal Hotel, Aberdeen, on the 7th, 8th, and 9tii of 
July, to receive Certificates and superintend the arrangements. 

8. Certificates of Stock and notices of Implements may be lodged with the Secretary 
in Edinburgh, or the Local Secretary in Aberdeen, at any time up to th^ of July ^ 
hut after that period no Entry uUl he aJlotced, 

4. A Competitor cannot enter more than three Lots in any one Section. The same 
Lot can be entered m one Section onl>, and no Lot after entry can bo witlidmwn for 
competition in another Section, without the authority of the Committee. 

d. Animals, of an age or breed not specified in the sections of the Premium List, 
ma} be entered as Extra Stock if duly intimated b\ Certificito. Dairy produce, 
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ponltzy, seeds, roots, plants^ &c., most also lae iniiisated by Certificates, lodged as above 
at Edinbnigh, or Aberdeen, on or before the 6th of July. 

fi. A List of the Exhibitors of Stock and articles entered on or before the fith of July, 
will be immediately prepared, and none will be allowed to compete who are not in- 
eluded in that LisL 


PLACING OP STOCK, PTC., IN SHOWtYABD. 

1. No artide will be admitted within Ihe Show-Yard without an admission order. 
These orders will be had, on application, at the o£Bce of Mr. Burnett^ in Aberdeen, 
after the 25th of July. 

2. One Servant for each Lot only will be admitted, and he must continne in charge of 
his Lot in the Show- Yard. Bulls must he secured by a ring or screw in the nose, 
with a chain or rope attached ; otherwise they will not be admitted. The Competing 
Stock will be distingaished by number^ and the Owner’s name must not be mentioned, 
till the Premiums are dedd^. 

3. Implements and blachines, Seeds, Roots, Plants, and Dairy Produce, must be 
brought to the Show- Yard between 7 and 9 o’clock on the morning of Wednesday the 
4th of August. 

4. Cattle and other Stock must be brought to the Show- Yard between five and dght 
o’clock on the morning of Thursday the 5th. At eight o’clock the Show'- Yard will be 
cleared of all persons except the Judges and their attending Memben^ in order that 
the Inspection may proceed, and the public be admitted without delay. 

JUDGES. 

1. SMlfal person^ divided into Sections, will be appointed to act as Judges. The 
Judges of Implements, Seeds, Boots, and Dairy Produce, will commence at Nine 
o’clock on the morning of Wednesday the 4th ; the Judges of Stock will commence at 
Eight 'o’clock on the morning of Thursday the 5th. The Judges will particularly 
attend to the mstructions hereto annexed. 

2. A member of the Committee, or of the Deputation of Ifirectors, will be appointed 
to attend each section of the Judges. As soon as the Judges determine which 
animal or animals are entitled to the Prizes in their respective Section^ the Member 
of the Committee or Deputation of Directors riiall affix Tickets on the animals^ that the 
public may have the earliest opportunity to examine the points of the Prize Cattle. 
None of the Tickets so placed shall he removed. If any Prize Ticket he removed, and 
affixed to an a.TiiTna.1 which has not obtained a Premium, the parties so offending shall 
be proceeded against as the Committee of Directors may appdnt. On Thursday, the 
Stock shall be withdrawn, and the Show-Yard shut at four o’clock. 

EXHIBITION OF PRIZE STOCK. 

All the Prize Animals, Implementi^ and other articles, shall be brought to the Show- 
Ground by ten o’clock in the morning of the day immediately after the General Shows 
(viz. on Friday,) under penally of the owner forfeiting the Premiums. The Deputation 
of the Directors will then determine if Portraits of any of the Prize Animals shall he 
taken for the Society’s Museum, and, in the efvent of any being selected, the owners 
may be required to keep them in, or near the town, for such a reasonable time as may 
be necessary to take tlie Portrait, ui der the penalty of forfeiting the Premium. The 
expense attending the detention, whith will be limited to four dajs, to be paid to tlie 
owner by the Society, at a rate not exceeding Ts. (>d. per day. Exhibitors who may 
have Slock possessing paiticular merit, especially such animals as have been commended 
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by the Judges^ are invited to idiow them on this day^ for the gratification of practica 
Breeders, when a &voniab1e oppertimity may be given to sell both Breeding and Fat 
Stock to advantage. 


AucTioasr. 

An Auction will be hdd within the Show-Yard, on Friday the 6th, under the diree* 
tion of the Society ; the RegalationB will be publiidied along with the usual Programme 
of Bndness. 


1NSIBI70TI0NS TO THE JUDGES. 

1. The Judges wiU assemble on the morning of the Show, at the time and place to be 

appointed by the Committee. When it is infiznated that the Stock is ready to be ex- 
amined, the Judges will proceed to the req>ective Sections whidi have been assigned 
to them. Without mqmzy as to the names of parties or places, they will decide upon 
the merits of the anim^, and thdr awards sh^ make reference merely to the numbers 
which /liatfwgrrifib the aniTnala. The Member of the Committee or Deputation of Direc- 
tars, who attends each section of the Judges, will receive from the Secretary blank re- 
ports, to be completed by him, under their mBtractions,with the awards of the Premiums. 
In these Beports, the numbers referable to the lots recommended must be distinctly in- 
serted. The Judg^TnU report not only those animals entitled to Premium^ but also the 
next in merit in each Section, to meet the contingency of any challenge which may he 
made the Prize ^nbrnalft. They will also point out any animals, portraits of 

which l^ey may conmder riionld be taken for the So(ne1y*s Museum. They will sign 
and driiver their Beport, and they are not afterwards to propose any diange. In &e 
event of a difference of opinion, that of the majority of the Judges who have examined 
the liOt shall be concludve. When the Beport is delivered to the Committee the dnty 
of the Judges sball cease, and the Committee shall award the Premiums. 

2. The Judges in examining the Stock, will proceed on the understanding that the 
Committee are satisfied with the regularity of the Certificates ; hut if any of the Stock 
does not, in thrir opinion, come within the Begulationa^ or is of such a character as ought 
not to be exhibited, they will state their opinion to the Committee, that such course may 
be adopted as shall appear necessary. Should the Judges desire to have the information 
oommxmicated in the Certificates, as to the mode of feeding or other particulars, they 
will ap|dy for the same to the Committee through the Secretary. 

3. The Judges will have regard to the symmetiy, early maturily, purity, rize, and 
general qualities characteristic of the breeds of whirii they judge. They will make 
due allowance for age, feeding, distance travelled, and other circumstances, bearing on 
the character and condition of tiie animals. They will not give encouragement for 
over-fed animals. They will not award Premiums for Bulls, Cows, or Heifers, which 
shall appear to have been fattened for the butcher, the object being to have superior 
a niTuals of these descriptions for breeding. In no case sh^ a Premium be adjudged, 
unless the Judges shall deem the animals to have sufficient merit, more especially if 
only one lot is presented for any of the Premiums. 

POEM OF CERTmCATE FOE PAT OXEN. 

h 9 near the post town of , in the county of , do 

certify. That my Ox (or Oxen, as the case may he) of the breed, to be shown at 
the General Show of Live Stock at Aberdeen, for the Premium in Section was 

bred by Mr. of , and purchased by mo from on or 

; he was calved , and will, at the date of tlie Show, be 

years and months old, and has been fed by me on . The 
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quantity of cake or com he has consumed has been • He has not at any 

time been fed on disiaUety or brewers’ wash or grains. He wiU have to travel on foot 
(or by steam^ or other conveyance^ as the case may be) miles^ or thereby, from 
&e place of feeding to the Show at Aberdeen. He was first put up to fatten on or 
about the day of . Witness my band this day of 1847. 

{Signature of the EsskibUor,) 

N.B. Any observations as to the animal’s appearance and state of flesh when pat 
to feed, or other particulars which the Exhibitor may think material, and more ei^e- 
mally the pedigree, may be subjoined to the above certificate. 


FORM OF CERTIFIGATE FOR CATTLE— IiEAN OR BREEDINa STOCK. 


1, of , near , in the counfy of , do certify. 

That my of the breed, to be itiiown at the General Show of Live 

Stock at Aberdeen, for the Premium m Section bred by , and pmv 

cdiased by me from , on or about , and calved , 

will, at the date of the Show, be years and months old, and since 

bmng in my possession, has been fed on ; will have to travel 

on foot miles or thereby, to the Show at Aberdeen. Witness my hand this 


day of 1847. 

(Signature of the Hrki&itor.) 

N.B.— Any observations with reference to other particulax% which the Exhibitor 
may think materia4 may be subjoined to the above certificate. The pedigree, when 
known, must also be stated. 


FORM OF CERTIFICATE FOR HORSE^ SHEEP, OR SmNE. 

I, of , near , in the county of , do certify. 

That my of the breed, to be itiiown at the General Show of lave 

Stock at Aberdeen^ for the Premium in Section , bred by , and pur- 
chased by me firmn , on or about , foaled (lambed or pigged, as the 

case may he) , will, at the date of the Show, he years and 

months old, and since being in my possession, has been fed on ; 

will have to travel on foot miles or thereby, to the Show at Aberdeen. Wit* 

ness my hand this day of 1847. 

(Signature of the Exhibitor.) 

N.B.— Any observations with reference to other particulaxa^ which the Exhibitor 
may think material, may be subjoined to the above certificate. The pedigree^ when 
known, must also he stated. 


THE VETERINARY COLLEGE. 

• 

This Esiablidiment is condueted under the superintendence of 
Professor Dick, Veteiinaiy Surgeon, the Lecturer appointed by the 
Society. The curriculum of study consists in a course of Lectures 
on the principles and practice of Medicine and Surgery applied to 
domesticated animals, by Professor Dick ; Anatomy and Demon- 
strations, by Mr. Barlow, V.S. ; Pharmacy, by Mr. Worthington, 
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V.S. ; and Chemistry and Materia Medica, by Dr. WiUon, 
F.R.S.E, 

Students enjoy the benefit of assisting in an extensive practice, 
and ample opportunities are afforded them of performing the differ- 
ent operations which most frequently occur. 

Attendance at Two Courses is required before a Student is taken 
upon trial for diploma ; and the Graduates of the College are eligible 
for appointments in the Army and East India Company’s Service 
as Veterinary Surgeons. 

The Professors of Agriculture and Anatomy in the University of 
Edinburgh give gratuitous admission to their classes to practical 
Students of the Veterinary College. 

The Lectures and Demonstrations for the Session 184*7-48 com- 
mence at the Institution in November next, of the particulars of 
which subsequent advertisements will be given. 

MUSEUM. 

The Museum, George IV. Bridge, is open from eleven till three 
o’clock, every day except Monday. The public are admitted on in- 
scribing their names in the Visiter’s Book. Persons desirous of 
preserving Models of Agricultural Implements or Machines, or Ve- 
getable or Mineral Specimens, are invited to transmit them to the 
Conservator of the Museum, by whom they will be included in the 
Collections, if approved of by the Directors. 

MONTHLY MEETINGS. 

Meetings are held in the Museum on the first Wednesday of De- 
cember, February, March, April, May, and June, when Papers are 
read, and subjects in the science and practice of Agriculture aro dis- 
cussed. The Silver Medal will be awarded to the Authors of such 
Essays or Papers as may be communicated, and selected by the Di- 
rectors to be read. Strangers are admitted to the Meetings on ap- 
plication to the Secretary, but only Members can take part in the 
business. 

By order of the Directors, 

J“ HALL MAXWELL, Secretary. 


Society’s Hall, Alb'in Placb, 
Edinburoh, lO^A rebruaiy 1847. 
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Bryce, David, Architect, Edinbargh J 846 

Bryce, Rev. James, D.D., Edinburgh 1813 

Buchan, George, of Eelloe 1826 

Buchan, William, Farmer and Distiller, litatho Hall 1839 
Buchanan, Alexander, West Whitehill, Gainkirk 1843 

Buchanan, Andrew, of Auchintoilie 1838 

Buchanan, Andrew, of Mount Vernon 1827 

Buchanan, Charles Snodgrass, of Enockshinnoch 1838 

Buchanan, George, of Arden 1838 

Buchanan, George, of Dowanhill, Merchant, Glasgow 1838 

Buchanan, James, Darnaway Street, Edinburgh 1820 

Buchanan, James, of Catrine, Ayrshire 1838 

' Buchanan, John, Coachbuilder, Glasgow 1838 

Buchanan, John, junior, Meichant, Glasgow 1838 

Buchanan, John, at Finnich 1831 

Buchanan, John, of Glenlora 1844 

Buchanan, John, (rf Oarbeth 1 838 

Buchanan, Robert, Glasgow 1811 

Buchanan, Rev. Thomas, Minister, Metbvon 18i0 

Buchanan, W alter, of Shandon 1842 

Buchanan, Walter W., M.D., Greenock 1844 

Buchanan, William, Merchant, Glasgow 1828 

Buist, James, Kiikton Bainas 1842 

Burn, Hemy J., W.S., of Cuttleliill 1843 

Bum, James, W.S. 1825 

Bum, William, Architect 1824 

Burnett, Alexander, Crathes 1834 

Burnett, Alexander, Tacksman of Kincliyle, Factor for 

Lady Saltoun ? I 839 

Burnett, Gregory, Ardross 1840 

Burnett James Horn W.S. I 834 
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Burnett, John, of Kemnay 1809 

Burnett, John, Writer, Gla<!gow 1844i 

Burnett, John Joseph, of Gadgirth 1836 

Burnett, Newell, Advocate, Aberdeen 1834 

Burnett, Thomas, Advocate, Aberdeen 1825 

Burnley, W. F., Merchant, Glasgow 1 838 

Burns, Thomas Charles, of Avondale • 1845 

Burt, Dr. John, Edinburgh 1833 

Butter, Archibald, of Faskally 1825 

Buttery, A. W., Monkland lion Works 3844 

Byres, Andrew, Highstoneridge, Dumfrieshire 1846 

Bjnres, Major-Geperal Patrick, of Tonlcy 1843 

C 

Cambridge, His Royal Highness Prince Adolphus Frede- 
rick, Duke of, K.G. 1838 

Caithness, The Right Hon. Alexander, Earl of 1814 

+CATHCAaT, Licut.-Gen. Right Hon. Charles, Earl, K.C.B. 3 809 
tCAWDOB, The Right Hon. John Frederick, Earl of 1831 

Campbell, The Right Hoii. John, Lord 1834 

Clerk, The Right Hon.Sir George, of Pennicuik, Bart. M.P. 1812 
CuNiNGHAM, The Hon. JiOrd 1833 

Cathcart, Colonel, The Hon. Fredrick Macadam, of 

Craigengillan 1830 

Coi^UHOUN, Sir James, of Lnss, Bart. 1829 

Campbell, Sir John, of Arduamurchan, Bart. 1829 

Campbell, Sir James, of Aborucbill and Kilbride, Bart. 1838 
Carmichael, Sir Thomas Gibson, of Oastlecroig, Bart. 1806 
Carnegie, Sir James, of Southesk, Bart. 1843 

CAiMPBELL, Sir Hugh Purvis Hume, of Marchmont, Bart 

M.P. 1834 

Cunningham, Sir Robert Keith Dick, of PrcstonfielJ, Bart 1816 
Cathcart, Sir John Andrew, of Carleton, Bart. 1834 

Cdmming, Sir William G. Gordon, of Altyre and 

Gordonston, Bait 1808 

Campbell, Sir Archibald Islay, of Succotli, Bart 1844 

Colebrookb, Sir Thomas Edward, of Crawford, Bart., M-P* 1838 
Cameron, Sir Duncan, of Fassfem, Bart. 1800 

Campbell, Sir Donald, of Dunstoffhage, Bart 1823 

Campbell, Lient.-OoloneI Sir J ohn, Bart, 38th Regiment 1 844 
Campbell, Sir Alexander, of Barcaldino, Bart. 1845 

Campbell, Lieiit^General Sir Colin, K.C.B. 1816 

Campbell, Sir James, Glasgow 1838 

Cochrane, Rear-Admiral Sir Thomas, C.B. 1817 

Chalmers, Colonel Sir William, of Glcnericht 1822 

Cabell, Alexander Tod, Madras Army 1844 
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Cadell, Lieut -Colonel George^ H.E.1.C.S* 1842 

Gadell, Hugli Francis, of Cockenzie 1 844 

Colder, Marcus^ Factor for Mr. Balfour of Trenaby 184G 

Colder, Robert, Sibster, Caithness 1839 

Caldwell, Frederick, of Missinish 1841 

Callander, William Burn, of Piestonhall 1818 

Callander, Henry, Accountant, Edinburgh 1843 

Callander, James Henry, of Craigfoith 1830 

Cameron, Alexander, Surinam 1819 

Cameron, Allan, Calligarry 1803 

Cameron, Donald, of Lochiel 1834 

Cameron, Donald Charles, of Barcaldiiie 1825 

Cameron, Hugh Innes, Provost of Dingwall 1835 

Cameron, Colonel Hugh John, of Letteiflulay 1840 

Cameron, James, Ardintrive, Oban 1844 

Cameron, John, Corrychoiley 1826 

Cameron, John, of Glenesk 1846 

Campbell, Lieutenant-Colonel Alexander, of Possil 1810 

Campbell, Alexander, of Auchindarroch 1837 

Campbell, Captain Alexander, of Brackicy 1806 

Campbell, Alexander, London 1804 

Campbell, Alexander, of Monzie 1 833 

Campbell, Alexander, of Bedlay 1833 

Campbell, Alexander, of Barnhill 1833 

Campbell, Alexander, Great Stuart Street, Edinburgh 1835 
Campbell, Archibald, younger of Jura 1834 

Campbell, Archibald, of Catrinebank 1810 

Campbell, Archibald James, of Kilpatrick 1824 

Campbell, Archibald, of Glendarucl 1826 

Campbell, Archibald, Camuseamie Cottage, Factor on the 

estate of Menzies 1832 

Campbell, Archibald, of Blythswood 1840 

Campbell, Archibald, M.D. }ounger of Lerags 1845 

Campbell, Arthur, of Condorrat, W.S. 1816 

Campbell, Charles, of Combie 1808 

Campbell, Charles, Banker, Gla<^ow 1838 

Campbell, Charles William, of Borland, Killin 1810 

Campbell, Colin, of Jura 1810 

Campbell, Colin, of Colgrain 1829 

Caiiipbell, Colin, younger of Colgrain 1847 

Campbell, Colin G., younger of Stonclield 1838 

Campbell, Captain Donald, of Barbreck 1840 

Campbell, Donald, younger of Sonachan 1840 

Campbell, Donald, Breachacha, Factor to M*Lcan of 

Coll 1846 

Campbell, Colonel Dugald, Royal Artillery 1818 
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Campbell, Duncan, of Ross, Advocate 1 823 

Campbell, Farquliar, Ormsary 1839 

Campbell, Francis Garden, of Troupe and Glenijon 1840 

Campbell, George, Succoth 1833 

Campbell, George James, of Treesbanbs 1835 

Campbell, Henry Fletcher, of Boquban 1823 

Campbell, Humphrey Walter, Dunbarton 1838 

Campbell, James Archibald, of Inverawe 1833 

Campbell, James, of Craigie 1824 

Campbell, James, Merchant, Glasgow 1 838 

Campbell, Jameb, Wine-Merchant, Edinburgh 1839 

Campbell, James, younger of Tillichewan 1847 

Campbell, James, of Walton Park 184G 

Campbell, John, late of Craigimre 1803 

Campbell, John, of Stoneiicld 1808 

Campbell, John, of Glen Saddel 1 817 

Campbell, John, of Blairhall 1819 

Campbell, John P., 3 ’ounoer of Islay 1 844 

Campbell, John, of Southhall 1821 

Campbell, John, of Otter 1827 

Campbell, John, of Stmehur 1829 

Campbell, John, of Achalader 1848 

Campbell, John, of Kilben-y 1842 

Campbell, Colonel John, of Blackball 1803 

Campbell, John Deans, of Cmreath and Loeg 1835 

Campbell, John Archibald, W.S, 1813 

Campbell, John, W.S. 1793 

' Campbell, Kenneth, of Ardow 1843 

Campbell, Lome, Roseneath 1824 

Campbell, Lachlan McNeill, of Kintarbert 1833 

Campbell, Mungo Nutter, of Ballymore 1832 

Campbell, Muiigo, Jun. Glasgow 1824 

Campbell, Mungo, Glasgow 1837 

Campbell, Ord Graham, Edinburgh 1838 

Campbell, Richard, of Auchiuhreck 1833 

Campbell, Richard D., Jura 1836 

Campbell, Robert, Roseneath 1803 

Campbell, Robert, of Sonachan 1802 

Campbell, Robert, of Auchmannoch 1816 

Campbell, Major Robert Nutter, of Ormidale 1844 

Campbell, Rose, 1 809 

Campbell, Thomas, Cassilis House 1837 

Campbell, Walter Frederick, of Islay 1817 

Campbell, Major Walter, late of Skipness 1836 

Campbell, William, W.S. 1805 

Campbell, William, of Tillichewan Castle 1838 
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Gainpl>ell) William, of Oiinsary 1839 

Campbell, William, of Edeiline 1843 

Campbell, William B. Stewart, of Clocbfoldicb, W.S* 1839 
Campbell, William L., of Glerfalloch 1833 

Cannon, James, Shlel 1813 

Oarfrae, Major-General Jobn, of Bowerhonse 1842 

Carlisle, William, of Houstonfield 1835 

Carlyle, Thomas Johnstone, of Waterbeck 1845 

Caimichael, James, Eaploch Farm 1 838 

Carmichael, Michael Thomson, of Eastend 1825 

Carnaby, Thomas, Clerk of Lieutenancy, Forfarshire 1831 
Carnegie, David, Atholl Crescent, Edinburgh 1847 

Carnegie, John, of Redhall 1836 

Carnegie, William Fullerton Lindsay, of Boysack and Kin- 

blethmont * 1824 

Canuthers, Alexander, of Warmanbie 1 826 

Carruthera, William Thomas, of Dormont 3823 

Caistairs, Diysdale, Merchant, Leith 1838 

Carstairs, John, of Springhcld 1 841 

Cassels, David, late Distiller at Amprior 1824 

Cathcart, Elias, of Blairston 1819 

Cathcart, Taylor, of Carbiston and Pitcairly 3 842 

Cay, J ohn, Advocate, Sheriff of Linlitbgowshiro 1841 

Chalmers, Charles, of Monkshill 1824 

Chalmers, David, of Westbum 3 834 

Chalmers, Patrick, of Auldbar 1 834 

Chalmers, J ames, Glenbimam 1839 

Chalmers, John, Ballumbie House, Dundee 1844 

Chalmers, Lewis, Fraserburgh, Factor for Lord Saltoun 1 833 
Chambers, Robert, Edinburgh 1841 

Chapman, David, Merchant, Glasgow 1845 

Charge, Thomas, of Bartom 1 833 

Cheape, George, of Wellfidd 1 834 

Cheape, Captain John, of Girgenti 1 814 

Cheyne, Captain Alexander, Royal Engineers 1825 

Cheyne, Henry, of TangTvick, W.S. 1838 

Cheyne, James Auchinleck, of Kilmaron 1825 

Chiene, George Tod, Factor for I&Ioy 1838 

Chiene, Patrick, Edinburgh 1820 

Chisholm, Duncan MacdoneD, of Chisholm 1 889 

Chisholm, John, of Stirches 1839 

Chisholm, Lachlan, of Lochans 1 881 

Chivas, Alexander, Agent at Aberdeen for tibe National 

Bank of Scotland 1840 

Chrisp, James, Newcastle-upon-Tyno 1838 

Christie, Charles Maitland, of Dune 1841 
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Christie, James, Hillend, H«E.I.C£« 1835 

Christie, John, of Pitgorno 1843 

Christie, John, Goldie Lea, Dnmfries 1 846 

Christie, Eobert, Accountant, Edinburgh 1824 

Christie, William Macpherson, Ballimore 1837 

Christopher, Eobert Adam, M.P. 1825 

Chrystie, Captain Alexander, H«EJ.C.S. 1834 

Chrystie, Captain Thomas, R.N. 1841 

Church, James, junior. Tower of Sark 1838 

Clapperton, Alexander, Merchant, Edinburgh 1838 

Clapperton, Thomas, of Spyelaw, Merchant, Edinburgh 1837 
Clark, Francis William, of Ulva 1838 

Clark, James, of Boxton 1834 

Clark, James, Wormistou 1842 

Clark, Robert, Hanover Street, Edinburgh 1845 

Clarke, Alexander, Eriboll, Tongue 1847 

Clarke, Dr. John, of Speddoch, M^D., K.H., Deputy In- 
spector General of Araiy Hospitals 1838 

Clason, Andrew, W.S. 1820 

Clason, Rev. Dr. Patrick, Edinburgh 1838 

Clayhills, Alexander, of Invergo^rie 1838 

Cleghom, George, of Weens 1821 

Cobb, William, Mains of Fintray 1843 

Cobbold, Charles, Broughton Park 1842 

Cobbold, Robert Knipe, Carlton Rookery, SuiFoIk 1844 

Cogan, Hugh, Merchant, Glasgow 1838 

Cogan, John, Merchant, Glasgow 1838 

Cogan, Robeit, Merchant, Glasgow 1830 

Coldwclls, John, Stobmill^ Fuidiie Bridge 1845 

Collie, James, Fanner, Middleton of Fintry 1840 

Collier, John, Hatton, Carnoustie 1843 

Collier, Thomas, Hatton, Factor to tlie ^ght Hon. Lord 
Panmtirc 1835 

Collier, William, Merchant, Dundee 1843 

Colquhoun, John, Advocate, Sheriff of Dumbartonshire 1807 
ColquhouD, John Campbell, of Killermont, M.P« 1824 

Colquhoun, William Hanson, Sheriff-Substitute^ Inverness 1839 
Colquhoun, William Lawrence, of Olathick 1838 

Colt, John Hamilton, of Gartsherrie 1844 

Colville, William, of Laws, Dundee 1843 

Condie, James, Blackfriar’s House, Perth 1839 

Connal, William, Merchant, Glasgow 1838 

Connell, James, of Oonheath 1843 

Constable, James Nicoll, of Galley 1843 

Cook, John, W.S. 1841 

Cooper, Henry R., of Ballindalloch 1845 
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Cooper, William, of Failford 1 ^45 

Copland, DaTid, Mercliant, Aberdeen . 1 833 

Copland, William, of Collieston 1836 

Cordiner, William F., of Memsie, Fraserburgh 1 84 J 

Corrie, Hugh, younger of Steilston 1 844 

Corrie, Thomas, of Cullocb, Manager British Linen Co. 1 826 
Coulter, John, Tylefield, Glasgow 1 833 

Couper, Peter, W.S. 1811 

Cowan, Alexander, Merchant, Edinburgh 1810 

Cowan, Charles, Valleyfield 1 836 

Cowan, David, York Place, Edinburgh 1844 

Cowan, Duncan, Merchant, Edinburgh 1810 

Cowan, James G., Drummond Place, Edinburgh 1840 

Coventry, Andrew, of Pittillock, Advocate 1814 

Craig, Alexander, Merchant, Edinburgh 1818 

Craig, Alexander, Kirkton 1821 

Craig, James, Surgeon, Eatbo 1841 

Craig, John, Merchant, Edinburgh 1818 

Craig, William Gibson, younger of Riccarton, M.P. 1 824 

Craigie, David, Casliier, Perth Banking Company 1 8 r2 

Crai^e, Law’rencc, of Glendoick 1824 

Oranstonn, Gcoigc, of Corehoiise 1810 

Craufurd, James, younger of Ardmillan, Advocate 183.5 

Craufurd, VViIIiam Houison, of Cranfurdland 1809 

Crawford, Charles, East Fortune 1 822 

Crawford, David, Writer, Greenock 1844 

Crawford, John Innes, of Bellfield 1 815 

Crawford, John, of Auchinames 1818 

Crawford, John, late British Resident at Java 181 .9 

Cra-wford, William, of Doonsido 18»36 

Crawford, William Macknight, of Cartsburn 1 809 

Crawford, W. S. S., of Milton 1838 

Crichton, David Maitland Makgill, of Rankcillor 1826 

Crichton, Hew, Park Place, Edinburgh 1838 

Crichton, John, M.D., of West Grange of Connon 1 843 

Crichton, Thomas, Provost of Dumfries 1 845 

Crichton, Thomas, of Auchinskeoch 1795 

Cromhic, Alexander, of Thornton 1835 

Crombie, Lewis, London 1834 

Crooks, John, of Leven ] 838 

Crosbie, Robert, of Kepp, Merchant, Liverpool 1 845 

Cruickshank, Alexander, of Kcithock 1836 

Cruickshank, Anthony, Aberdeen 1847 

Cross, David, Seed-Merchant, Glasgow 1845 

Crum, Walter, of Thornlicbank 1844 

Crum, John, Thornlicbank 184 :; 
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Cumine, James, of Rattray 1 847 

Gumming, Alexander, IMerclmnt, Inverness 1839 

Gumming, Alexander Penrose Gordon, yr. of Altyre and 

Gordonston 1848 

Gumming, James, Factor to Sir William Maxwell of Mon- 

reith, Bart. 1841 

Gumming, Lachlan, Comptroller of Customs, Inverness 1839 
Cunningham, Alexander, of Balgonnie 3 841 

Cunningham, Alexander, Morchattle Tofts 1841 

Cunningham, Alexander, of Graigends 1844 

Cunningham, Colonel John, of Newton 1829 

Cunningham, John, of Duchrae 1830 

Cunningham, John Sinclair, Banker, Edinhurgh 1833 

Cunningham, John Smith, of Cgprington 1835 

Cunningham, Thomas Smith, younger of Caprington 1835 

Cunningham, William, of Lainshaw 1810 

Cunniiigham, William, of Goodle\'hum 1830 

Cunningham, William, of Graigends 1828 

Cunningliam, William A., of Logan 1 838 

Currie, Alexander, Advocate, Shciiff of BanfTbhirc 1838 

Currie, William, of Linthill 1832 

Cuthbertson, Allan, Accountant, Glasgow 1844 

Cutlibcrtson, Archibald, Greendykes 1822 

Cuthbertson, Donald, Accountant, Glasgow 1 827 

Cuthbertson, William, Merchant, Glasgow 1S38 

D 

Decazes, The Due, Peer of Prance, President of the 

Council of Agriculture, Honorary Member 1836 

Douglas and CLYDEsnALE, The Most Noble William 

Anthony Alexander, Marquis of 1834 

Ducie, Right Hon. Thomas, Earl of 1843 

+Dalhousie, The Right Hon. James, Earl of 1835 

Dalmsny, The Right Hon. Aichibald, Lord, M.P. 1833 
. Dukcan, Right Hon. Adam Viscount, M.P. 1843 

tDuKFERMLiNB, The Right Hon. James, Lord 1834 

Douglas, The Right Hon. Lord Wm. R. Keith, of Denino 3819 
Duff, General the Hon. Sir Alexander, of Delgaty 181 4 

Dalyell, Sir John Graham, of Binns, Bart 1807 

Dunbar, Sir William, of Moehruro, Bart. 3 845 

Dalrymple, Sir Hew, of North Berwick, Bart 1841 

Dunbar, Sir Archibald, of Northfield, Bait 1794 

Dunbar, Sir George, of Hempiiggs, Bart. 1839 

Dunbar, Sir Da^id, of Dunira, Bait 1 828 

Dwummonb, Sir James Walker, of Hawthoindeii, Bai t. 1 834 
Drummond, Vicc-Admiial Sir Adam, of Megginch 1822 

n 
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D’EstE) Colonel Sir Augustas Frederick 1822 

DjJgaims, Lieutenant-Colonel, of Balgavies 1841 

Dalgliesb, A. Stephenson, Merchant, Glasgow 1838 

Dalrymple, James Elphinstone, of Westhall 1840 

Dalrymple, North, of Cleland and Fordel 1843 

BsJiTmple, John, yr. of Cleland and Fordel, M.P. 1845 

Dalzell, James Allen, Whitehouse 1835 

Darling, William, Stircoke, Caithness 1839 

Dano^, General Duncan, of Gourock 1830 

Darroch, Major Duncan, yr. of Gourock 1840 

Dauheny, Robert Henry, of Bristol 1826 

Davidbou, David, Merchant, Pultencytown 1839 

Davidson, Duncan, of Tulloch 1824 

Davidson, Duncan, of Inchmarlo 1824 

Davidson, Henry M., Haddington 1841 

Davidson, Hugh, Chief Mrastrate of Thurso 1839 

Davidson, James, of Euchul, Mercliant, Glasgow 1838 

Davidson, Lawrence, W.S. 1829 

Davidson, Patrick, yr^ of Inchmarlo 1834 

Davidson, Robert, Advocate 1819 

Davidson, William, of Kehbaty 1841 

Davidson, William, Stanstill 1833 

Davidson, William, Writer, Glasgow 1838 

Deans^ John, Pension, Tranent 1841 

Deas^ George, Advocate 1838 

De Lisle, Robert, of Acton Park, Yorkshire 1838 

Dempster, George, of Skibo 1823 

Dennistoun, William, Oakmonnt, Lasswade 1841 

Dennistoun, James R., Merchant, Glasgow 1838 

Dennistoun, John, M.P. 1838 

Denny, Peter, Provost of Dumbarton 1838 

Denoon, David, Solicitor, Inverness 1839 

Dewar, Alexander Cnmming, Vogrie, H.£.I.C.S» 1832 

Dewar, James, of V ogrio 1842 

Dewar, John, Advocate 1830 

Dick, John, Advocate 1827 

Dick, Professor, Veterinary College, Edinhmgh 1 840 

Dick, William, of Pitkerxo 1 828 

Dickson, Archibald, of Hnntlaw 1823 

Dickson, George, of Huntlaw 1830 

Dickson, Henry Gordon, W.S. 1 846 

Dickson, James Wardrobe, Advocate, Sheriff-Substitute^ 

Falkirk 1834 

Dickson, J ohn, of Peel walls 1838 

Dickson, John, Saughlon Mains, Edinhurgli 1844 

Dickson, John, W.S 1840 
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Dickson, Walter, of Monybuie, 1842 

Dirom, Lieiit^ColonelJobn, of Mountannan ' 1888 

Dixon, William, of GovanUill, Merchant, Glasgow 1827 

Dodd, William, Merchant, Gla^w 1837 

Dodds, John, Factbr to the Earl of Stair 1844 

Donaldson, James, of Keppocb 1845 

Donaldson, John, of Auchaim, W.S. 1812 

Donaldson, John, Advocate 1835 

Dougal, John, of Glenfemess 1844 

DongaJl, William Stark, of Scotscraig 1844 

Douglas, Archibald, of Adderstone 1822 

Douglas, Archibald, of Glenfinart 1838 

Douglas, Francis Brown, Advocate 1839 

Douglas, George, Advocate, Sheriff of Kincardinshire 1800 
Douglas, James, of Cavers 1835 

Douglas, Laurence B., Sheriff-Substitute of Fifesbire 1846 

Douglas, Robert Johnstone, of Lockerbie 1842 

Douglas, Thomas Dunlop, of Dunlop 1838 

Dove, William, Baillieknow, Kelso 1845 

Downic, Alexander, Merchant, Glasgow 1835 

Downie, John, Merchant, Glasgow 1838 

Drimmie, Daniel, Panmure Bleachfield, Dundee 1843 

Dron, William, of Blackruthven 1829 

Drummond, George Harley, late of Drumtodbty 1810 

Drummond, Henry Home, of Blair Drummond, M,P* 1809 

Drummond, George Home, younger of Blair Drummond 1835 
Drummond, John George Home, of Abbotsgrange and 

Milleam 1835 

Drummond, Thomas, of Newton 1828 

Drummond, William, Banker, Cupar Fife 1837 

Dudgeon, John, Spylaw, Kelso 1840 

Dudgeon, Robert, Merchant, Liverpool 1828 

Dudgeon, William, Merchant, Leith 1826 

Duff, Alexander, W.S. 1842 

Duff, Rev. David, Minister of Kenmore 1839 

Du:^ Garden, of Hatten 1814 

Duff, James, yr. of Delgaty, M.P. for Banffihire 1840 

Duff, James Grout, of Eden 1828 

Duff, Robert, of Fetteresso 1823 

Duff, Richard Wharton, of Orteu 1805 

Duff, Thomas Abercromby, of Haddo 1835 

Dunbar, Arclnbald, younger of Nortbfield 1839 

Dunbar, Major P., of Mountcoffer 1823 

Duncan, Alexander, of Glendivine 1824 

Duncan, George, M.P. 1843 

Duncan, (jeorge, Balchrystie, Fifesbire 1838 
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Duncan, James, Cargill ^ 1820* 

Duncan, James, Merchant, Leith 1826 

Duncan, Rev. James, Denholm, Hawick 1845 

Duncan, John, Manufacturer, Aberdeen 1840 

Dundas, David, of Ochtertyre, Q.C., M.P. for the County 

of Sutherland 1846 

Dundas, Gabriel Hamilton, late of Dnddingston 1823 

Dundas, George, Sheriif of Selkirkshire 1846 

Dundas, Captain Heniy, R.N. 1 842 

Dundas, Licut-Coloncl Thomas, of Carronhall 1839 

Dunlop, Alexander, Advocate 1828 

Dunlop, Andrew, W.S. 1841 

Dunlop, Antlioiiy, of Balnakcil 1840 

Dunlop, Archibald, 42, Ebnry Street, London 1823 

Dunlop, Campbell, lato Enterkine House 1832 

Dunlop, Henry, of Craigton 1 838 

Dunlop, James, of Annauhill 1824 

Dunlop, James, of Macnairston, W.S. 1823 

Dunlop, James, of Doonside 1844 

Dunlop, James, of Arthurlee 1844 

Dunlop, John, of Brockloch 1836 

Dunlop, William, Hailles Cottage, Edinburgh 1846 

Dunn, William, of Duntocher, Merchant, Glasgow 1827 

Dunsmure, J ames, late Secretary Herring Fishery Board 1817 
Duthie, Alexander, Advocate, Aberdeen, Secretary Aber- 
deen, Banff, Elincardine and East Forfar Agricul- 
tural Society 1847 

Dykes, Fretcheville Lawson Ballantyne, of Dovenby Hall, 

Cumberland 1845 

Dyson, Thomas C., of Willowfield, Halifax, Yorkshire 1832 

E 

IsTEREAzr, His Highness the Prince, Hungary, Honoraty 

Member 1836 

Elleshebe, Right Hon. Francis, Earl of 1 822 

+Eglinton, The Riglit Hon. Archibald, Earl of 1834 

Elgin and Kincardine, The Right Hon. James, Earl of 1 842 
fELiBANN, The Right Hon. Alexander, Lord 1830 

Elcho, The Right Hon. Francis, Lord 1819 

Elphinstone, The Right Hon. John, Lord 1834 

Emlyn, The Right Hon. John Frederick, Viscount, M.P. 1839 
Elphinstone, The Hon. Mountstuait 1833 

Eliott, Sir William Francis, of Stobbs, Bart. 1823 

Edmonstone, Sir Archibald, of Duntreath, Bart. 1821 

Elphinstone, Sir Robert Dalrymple Horn, of Horn and 

Logie-Elphiiistono Bart. 1813 
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Ecclcs^ William, Merchant, Glasgow 1838 

Eddington, Smollett Montgomery, of Glcncreggan ] 844 

Edingtou, John, Cameron, Windvgates } 845 

Edmonstonc, Archibald, Architect and Builder, Glasgow 1888 
Edmonstone, Charles, of Cardross Park 1838 

Edmonstone, Thomas, of Buness, Zetland 1 838 

Edward, Allan, Merchant, Dundee 1843 

Edwards, Janies, Flax-spinner, Dundee 1844 
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iMacIean, Alexander, of Carbaig ] 835 

Maclean, Colonel Allan Tlionins, late 13th Light Diagooiib 1835 
Maclean, Aichibald D., Navy Pay-Oftice, Loudon 1837 

JVfacIean, Cohn, of Lasgan, Islay J 83tS 

Maclean, Donald, of Borcray 1822 

Maclean, Donald, of Kinloch, W.S. 1 7 93 

Maclean, Hugh, of Coll 1819 
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Maclean, Hugh, Biigliton • 1827 

Maclean, Dr. Lachlan, Tobermory 1823 

Maclean, Noil, Lanrl-Surveyor, Inverness 1837 

Maclean, James, Braidwood, Pennicuik 1841 

Maclean, Patrick, of Hawkhill 1845 

Maclean, William, of Plantation, Glasgow 1838 

Maclean, Captain William, Tt N., Ardgower 1840 

Maplcay, Alexander D , Bilbater, Wick 1848 

3facleay, Kenneth, of Newmore 1839 

Maclei^, Adam, Merchant, Greenock 1831 

Alaclelland, Thomas, Banker, Ayr 1838 

Macleod, Alexander, Surgeon, Uist 1829 

Macleod, Alexander, of Canada 1811 

hlacleod, Alexander Norman, late of Harris 1817 

hlaclcod, Donald, at Glodfield 1 830 

3Iacleod, Norman, of hlaclcod 1839 

Macleod, 31 rs., Senior of Macleod 1818 

hlaclcod, Noiman, of Dalvcy 1839 

Macleod, klartin, of Drynoch 1831 

3Iaclood, Roderick, of Cadboll 1807 

Macleod, Colonel W., H.EJ.aS. 1817 

Maclcllan, John, hlerchant, Greenock 1831 

31aclcnuan, Duncan, Solicitor, Inverness 1840 

hlaclennan, John, of Lyndalo 1840 

Macmickan, James Clerk, of Corbieton 1841 

hlacmillan, Donald, of Lephenstrath 182.5 

3[acmillan, Captain Iver, H.EJ.C S. 1798 

Macmillan, James, ofLawloch 1834 

Macmillan, Peter L , of Barwhinnock 1844 

hlacnab, Archibald, of hlacnab 1 806 

3Iaciiab, Gilbert, Sheriff-cleik Depute, Ayr 1836 

^lacnabb, James 3Ionro, late of Arthurstone 1837 

3Iacnair, James, of Balvic 1838 

^lacncale, George, ot Ugaclalc 1825 

3Iaencill, Alexander, of Colonsay 1 835 

Macncill, Archibald, Great King Sticet, Edinburgh 1846 

3Iacncill, Dugald, Saddel House 1847 

Macneill, Duncan, Dean of the Faculty of Advocates, 3I.P. 1833 
31acncill, John, of Ardnacross 1847 

AFacneill, 3fajor-Gciieral Roderick, Barra 1817 

Macncel, Alexander, Collector of Customs, Stranraer 1 829 
3IaciicilI, Alexander, Advocate 1835 

Macneill, hlalcolm, Lossit, Islay 1835 

3I‘Neill, 3Ialcolm hlacmillan, younger of Carskey 1839 

Macnicol, John, Factor for the Earl of Airlie 1831 

Macnicol, Nicol, Lieut., half-pay 27th Regiment 1836 
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Jbiiit of Memhn^g of the 


Admitted 

Macombie, James Bojn, of Gillvbrands, Advocate, 

Aberdeen 1840 

Macombie, William, of Liiiturk and Easter SLeuo 1810 

Macombie, William, Tillyfour, Aberdeen 1847 

Maepherson, Lieut. Alexander, BrUtbven, Kingussie 1889 

Maepberson, Alexander, M.D , Garbity 1841 

Maepherson, Allen, Harley Place, New Road, London 1822 
Maepherson, Captain, AEneas, Nuidmore, Kingussie 1839 

Macpheison, Col. D., Stratlmiashie, Kingussie 1839 

Maepherson, Major-General Duncan, H.E.I C.S. 1825 

Maepherson, Lieut.-Coloncl Duncan, Adersier 1840 

Maepherson, Captain Duncan, Collector of Customs at 

lavemcss 1839 

Maepherson, Duncan, Pitmain, Kingussie 1841 

Maepherson, Ewan, of Cluny Maepherson 1827 

Maepherson, George Gordon, Surgeon, U.E.I.C.S. 1841 

Maepherson, Hugh, of Eigg, M.D., one of the Professors 

of King’s College, Aberdeen 1828 

Maepherson, Kenneth, late Member of the Hon. House 

of Assembly, Jamaica 1828 

Maepherson, Captain Lachlan, Ballidmore, Kingussie 1 839 

Maepherson, William, of Blairgo uTic 1822 

Macqueen, John, Auchenhay 1841 

Alacqueen, Robert, of Braxfield 1 842 

hfacqueen. Captain Simon, Coirybrough 1820 

Macrae, Alexander, Askernish 1 832 

Macrae, Archibald, M.D., Bruiach, Inverness-shire 1839 

Macrae, Colin, of Demerara 1823 

Macrae, Rev. Finlay, Minister of North Uist 1841 

Macredie, Patrick Boyle Mure, of Pcrceton 1830 

Macritchie, Charles Elder, Edinburgh 1831 

Macritchie, John, Whitburgh, Fold 184G 

Macritchie, Thomas Elder, of Craigton, W.S. ] 83 1 

Mactaggart, Captmn J. 0., H E.LC.N.S. 1 835 

Mactavish, Alexander, Solicitor, Invenicss 1 839 

Mactavish, Duncan, Garthbeg 1840 

Mactier, Anthony, of Dun is 1834 

Mactuik, Robert, of Hastingsliall 1820 

Macvicar, J ohn, of Ardarroch 1 8 42 

Macvicar, Rev. J. G., Ceylon 1 828 

Macwilliam, George, Land Surveyer and Farmer at She- 

riff&toii 1841 

Madden, Henry R., M.D., Vienna 1830 

Main, Alexander James, WhitchiH 1847 

Maitland, Thomas, of Dundrennan, M. P., Solicitor-Gen- 
eral for Scotland 1844 
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Makgill, George^ of Kemback 1841 

Makins^ Edward, Aucbincraw Mains, Berwicksbire 1841 

Malcolm, Neill, of Poltallocb 1830 

Malcolm, William E., of Burnfoot 1840 

Manford, Robert Alexander, Surgeon, Inverness 1839 

Mansfield, Thomas, Accountant, Edinbuigli 1827 

Marshall, Claud, SherifF-substitute of Renfrewshire 1819 

Marshall, Heniy, Dep. In«spector-General of Hospitals 1833 
Marshall, James, Jeweller, Edinburgh 1833 

Marshall, John, Advocate, of Cumehill 1822 

Marshall, John, of Alnhani, Northumberland, and Acliin- 

duich, Sutheiland 1847 

Marshall, Walter, Jeweller, Edinburgh 1839 

Marshall, Cap ain William, Rothesay 1845 

Marshall, William, Goldsmith, Edinburgh 1843 

Martin, Geoige, Civil-Engineer, Glasgow 1839 

Alartin, William, Factor for Neill Malcolm, Esq., of Pol- 

talloch 1844 

Martin, William, Secretary Renfrewshire Agiiciiltural 

Society, Paisley 1840 

Matheson, Alexander, of Ardross 1848 

Matheson, James, of Achany, M.P« 1843 

Matheson, Lieut.-Colonel Thomas 1847 

Mathieson, Gordon Clunes, Tacksman of Ciilgower, 

Sutherlandshirc 1839 

Maule, William, Nelson Sticct, Edinburgh 1830 

Maxton, John, Wine Merchant, Leith 1835 

Maxwell, Alexander Harley, of Portrack 1834 

Maxwell, Francis, of Breoch 1841 

Maxwell, Fmnoic, Writer, Glasgow 1844 

Maxwell, Henry, Merchant, Leith 1830 

Maxwell, Henry Constable, of MOnehead 1838 

Maxwell, John, West'll ater 1838 

Maxwell, John Argyll, late at Arcs 1834 

Maxwell, John Ilali, younger of Dargavel, Secretary of 

the Society 1 838 

Maxwell, Lieut-Col., of Orchardtown and Gretna 1825 

Maxwell, Marmoduke, of Terregles 1830 

Maxwell, Wellwood, of the Grove 1838 

IVIaxwell, Wellwood, of Munches 1839 

Maxwell, William, younger of Cardoness 1841 

Maxwell, William, of Carruchau, Chamberlain to the Duke 

of Bucclench and Qucensbeiry J837 

[Maxwell, William Constable, of Nithsdalc and Evringham 1 830 
[May, George, Civil “ ‘ 

Icdonian Canal 


1839 
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List of Alamhers of the 


Admitted 

Mayse, Robert, Melville Stieefc, Ediubnrgli 

Meason, Magnus Gilbcit Laing, of Ba11m«»lioe 1336* 

Mechi, John Joseph, of Tiptree lloll, Ebsex, and Leaden- 

hall Street, London 184.5 

Meek, George, of Canipficld 1814 

Megget, Thomas, W.S. 1811 

Meiklejohn, Rev. Rohert, Minister of Stiathdon 1840 

Meiklani, James, of Cazrnbroc 1831 

Mein, Robert, Suulatvshill 1838 

Meldium, Alexander, of Easter Kiucaple 1841 

Melrose, Andrew, Merchant, Pendreich 1815 

Melville, John 'White, of Mount Melville 1810 

Menteath, James Steiiart, younger of Closebum ITall 1837 

Menzies, Major Archibald, late of the 42d Royal High- 
land Regiment 1817 

Menzies, Fletcher Norton, Castle Menzies 1841 

Menzies, George Camming, of Knockintoher 1837 

Menzies, James, of Pitnacree 1 834 

Menzies, John, of Chesthill 3821 

Menzies, Ranald, of Culdares 1842 

Menzies, Robert, Land-surveyor, Buiikcld 1829 

Mercer, G'^orge, of Gorthy 1822 

Mercer, Dr. James, P.R.C.S.E., Lecturer on Anatomy, 

dec., Edinburgh 1844 

Menicks, James, Gunpowder Manufacturer, Roslin 184 1 

Merry, James, Glasgow 1838 

Middleton, Charles Stuart, Merchant, Liverpool 1840 

Mill, James, Surgeon, Wick, Joint-Tacksman of Lug- 

gate, Haddingtonshire 183<i 

Mill, John, Merchant, Ediuhtugrh 1814 

Millar, Andrew, Merchant, Edinburgh 1827 

Millar, William, Writer, Wick 3 839 

Miller, Captain Alexander Penrose* 82d Highlanders 1843 

Miller, George, of Frankfield 1814 

Millcfr, 0- G-, Writer, Duudeo J843 

Miln, James, of Woodhiil 3837 

Milne, Alexander, of GartfeiTy 1841? 

Milne, David, of Milnegraden, Advocate 
Milne, N icol, of Faldensidc 1841 

Mitchell, Alexander, Civil Engineer, Peith 1888 

Mitchell, Colonel James, lato of the 9 2d Regiment 1821 

Mitchell, John, Jun., Merchant, Leitli 1832 

Mitchell, John, Inver&caddle, Ardgour 1843 

Mitchell, Joseph, Ciiril Eugiuecr, ruveiiioss, and Super- 
nr* Parlioineiitary Roads in Scotland 1830 

Mitchell, Patrick, Enzean, Monyniusk 1831 
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Mitcljclsoti, Arch, Hepburuc, late of Middleton 1832 

Moir, Beujaiuin, Merchant, Aberdeen 1 840 

Moir, John Macarthur, of Hillfoot and Milton 1 834 

!Moiici*ieflF, Alexander, W.S*, Perth 1842 

l^foncrieff, Robert Scott, of Po&sa\>ay 1831 

IMoncrieff, Robert Hope, Perth 1807 

Monro, Dr. Alexander, of Craigloekhai-t 1807 

IVIonro, Alexander, yr. of Craiglockhai't, Rifle Brigade 183J 
iMonro, Alexander Binning, of Anchenbowie 1833 

Monro, Donald, of Latheron, Caithness 1839 

Mon teath, James, of Stonebyres - 1838 

IMoiiteath, James, of Moiihridden Mains 1 84.5 

iMouteath, John, yr. of Monhriddeu Mains 1845 

!Monteitli, Brydon, Edinburgh 1848 

Montcitb, Ileniy, of Carstairs 1808 

]Vf on Leith, Robert, 3 T. of Car&tairs 1837 

Montgomerie, Alexander, Captain R.N, 1834 

Montgomerie, John, of Newton 1848 

Montgomerie, Major El. A., of Arndean 1841 

Montgomerie, William, of Belmont 1836 

3Iontgomery, Robert Stanhope, Atboll Crescent 1829 

Monnypenny, David, of Pitmilly 1804 

Moore, James Carrick, of Corscvrall 1829 

Moore, John Carrick, yr. of Corsewall 1839 

More, John Shank, Advocate, Professor of Scots Law 

in the University of Edinburgh 1818 

Moreland, Cbailcs, Banker, Stranraer 1827 

Morgan, James, Solicitor in the Supreme Courts 1841 

Morison, Alexander, of Bognie and Mountblairy 1 840 

Morison, Major-General William, C.B., M.P. 1842 

Morris, William Pollok, of Craig 1833 

blorrieson, Robert, 1T.E.1.C.S., Edinburgh 1833 

Moi risen, A. G., Salachar, Ardgour 1843 

Morrison, Alexander, Writer, Glasgow 1838 

bEorton, Robert, Edinburgh 1812 

Morton, Hugh, Engineer, Leith Walk 1835 

Morton, Hugh, Writer, Glasgow 1844 

Monat, William Cameron, of GaHh 1838 

!Moubray, John Marshall, of Hartwood, W*Sw 1843 

IMudie, John, yr. of Pitmuics, Advocate 1840 

3Muir, Alexander, of Loirston 1847 

Muir, Andrew, Merchant, Greenock 1826 

Muir, James, Merchant, Greenock 1827 

Muir, John, of Gartferry 1843 

!Muip, Malcolm, Timber-merchant, Glasgow 1838 


Muirhead, Claud, Publisher of the Edinburgh Advertiser* 1820 
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Aibnitted 


jMulrbcad, James, Jeweller, Glasgow 3 844 

Munro, Captain Hugh, Coul Cottage 1789 

Manro, Hugh Andrew Johnston, of Novar 1832 

Munro, Alexander, Princes Street, Edinburgh 1810 

Munro, Thomas M., H.E.I.C^., Wooden 1 843 

Murdoch, John Burn, of Gurtincaber 1820 

Murdoch, John, Factor for Major-General Hunter 

Blair, of Dnnskey 1 830 

Murdoch, Peter 1 839 

Mure, James 0. Lockhart, of Livingstone 1828 

Mure, Colonel William, of Caldwell, M.P., Vice Lieu- 

ten ant of Renfrewshire 1 S*! 0 

Mure, William, Factor to the Earl of Selkirk 1841 

Murray, Andrew, yr. of Conland 1 846 

Murray, Anthony, of Dollorie, W.S. 1828 

Murray, James, of the Monkland Iron-Works 1828 

Murray, James, of Craigend 1840 

Murray, James, Gamkirk, Lanarkshire ISM 

Murray, Jamed Thomas, W.S. 1840 

Murray, John, Ainslie Place, Edinburgh 1837 

Murray, John Dali-jonple, of Murray thwaite 1825 

Muiray, John, Mcikleourhouse, Blairgowrie 1840 

Murray, John Nisbet, yr. of Philiphaugh 1846 

Mniray, John, of Murrayshall, Advocate 1842 

Murray, Jack W., Captain R.N. 1843 

Murray, Joseph, of Ayton 1 820 

Murray, Patrick, of Simprim 1794 

Murray, Captain Samuel Hood, 67tl) Regiment, Plymouth 1834 
Murray, William Home, of Geanies, Advocate 1846 

Murray, William, of Polmaise 1806 

Murray, William, Athol Place, Glasgow 1 827 

Murray, William, of Henderlond 1 826 

Mutrie, David, Merchant, Glasgow 1804 

Mylne, William, Bolton, Haddington 1841 

N 

Noethumserland, His Grace Hugh, Duke of, K.G. 1842 
Nortbesk, Right Hon. William, Earl of 1843 

Napier, Right Hon. Francis, Lord IS-iS 

Napier, Sir William Millikcn, of Milliken, Bart. 1820 

Nasyuth, Sir John Murray, of Posso, Baronot 1838 

Nioholsok, Sir Arthur, of Locheud, Bart. 1812 

Naim, David, of Drumkilbo and Drum fin 1826 

Nairnc, James Mellis Drummond, of Dunslnunc 1821 

Nairne, James, late of Claremont 1 129 
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Napier, George, Advocate, Sheriff of Peebles-sliire 1^10 

Napier, Robert, of Lancclield 1844 

Napier, William, late Factor for Gartmore 1843 

Napier, William, late of Blackstone 1815 

Nasmyth, Robert, George Street, Edinburgli 1839 

Neaves, Charles, Sheriff of Orkney and Shetland 1846 

Neil, Lieut.-Coloiiel William Smith, of Barnweill and S'' in- 

ridgemuir 1824 

Neill, Patrick, LL.D., Secretary Caledonian Horticultural 

Society 1 808 

Neilson, Robert, of Hilton 1831 

Newall, James, Banker, Newton Stewart 1845 

Newall, John, Cassencairie, Creetown 1845 

Ncwbigghig, John Stowait, W.S. 1836 

Newton, James, Merchant, Leith 1838 

NeM'ton, James, of Castlandhill, W.S. 1846 

Ne'vton, Robert Pillans, Factor for Lord Frederick Gordon 

Hallybiirton 1837 

Nicholson, Major Allan Macdonald, of Aidmore 1819 

Nicol, John Inglis, M.D., Inverness 1839 

Nicol, James, Slilden, Advocate, Aberdeen 1840 

Nicol, James, Leithen Bank, Howe Street, Edinburgh 1846 
Nicoll, Alexander, Edinburgh 1844 

Nielson, Andrew, Bank of Scotland, Glasgow 1843 

Nisbett, John More, of Cairnliill 1847 

Noble, Jolin, Gloucester Place, London 1838 

Noble, William, Fleet Street, London 1838 

0 

OciLVY, Tbe Honourable William, of Airlio 1823 

OoiLvy, Tlie Honourable Donald, of Clova 1824 

OoiLVY, Sir John, of Inverqubarity, Bart. 1824 

Obde, Sir John Poullct, of Kilmory, Bart. 1830 

Ogden, John Biss, Berryliill 1841 

Ogilvie, David William Balfour, of Tannadice 1842 

Ogilvie, Captain William, R.N. 3820 

Ogilvie, William, of Chesters 1809 

Ogilvy, John, of Insbewau 3 836 

Ogilvy, Peter Wedderbum, of Ruthven 1826 

Ogilvy, Thomas, yr. of Ruthven, 2d Life Guards 1844 

Ogilvy, Thomas, of Condmony and Lakefield 1 838 

Ogston, Alexander, of Ardo 1840 

Olipbaiit, Charles, W.S. 1813 

Oliphaut, Laurence, ofCondio 1828 

Oliphant, James, of Gask 1 828 

Oliphant, Robert, younger of Rossie 1840 
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List of Members of the 


Admitted 

Oliver, RoLert Stephen^ Morclmntj EdiuLurgh 1842 

Ord, Jolin, Younger of Muirhousekw 1841 

Orr, Andrew, of Glenfield 1844 

Orr, Charles James Eox, of TLornly Park, W.S. 1816* 

Orr, Patrick, 1825 

Oswald, Alexander, M.P., for Ayrshire 1845 

Oswald, Janies, of Auchincruive, M.P. 1829 

Oswald, Lieut.-Colonel Robert, Dmmikier 1824 

P 

PoLWAETH, The Right Hon. Henry Francis H., Lord 1829 
+PAN 1 IURE, The Right lion. William, Lord 1805 

Pringle, Sir John, of Stitchell, Bart. 1810 

Parish, Sir Woodbine, late Chairman of the Board of 

Excise 1819 

PoLLOK, Sir Hew Crawford, of Pollok, Bart. 1846* 

Pagan, William, Cupar-Pife 1845 

Porkes, Samuel, London 1817 

Paterson, Alexander, Wine Merchant, Leith 1840 

Paterson, Campbell, Banker, Oban 1844 

Paterson, George, of Castle Huntly 1841 

Paterson, John, Factor to the Duke of Hamilton in Arran 1826 
Paterson, John, Borinm 1832 

Paterson, Henry, Manager of the North of Scotland Bank 1839 
Paterson, Robert, of Brocklehirst 1835 

Paterson, John, Eillconan 1847 

Patterson, William, of Cunnoquhio 1847 

Patison, John, W.S. 1806 

Paton, John, of Crailing 1833 

Paton, John, of Grandholm 1841 

Patrick, Captain James, of Drnmbowie 1836 

Patrick, William, of Rough wood, W.S. 1806 

Patton, George, of Cairnies, Advocate 1843 

Patton, James Murray, of Glcnalmottd 1 830 

Paul, Henry, Edinburgh 1830 

Paul, William, Accountant, Ediuhurgh 1829 

Paul, Rev. John, one of the Minister of St. Outhbert's, 

Edinburgh 1839 

Pearson, Alexander, W.S. 1819 

Peddle, William, Writer, Perth 1828 

Pender, Thomas, Comptroller-General of Stamps and 

Taxes 1839 

Pennycnick, Major John, of Soilaiie 1823 

Penny, William, Advocate 1844 

P eter, J ohn, Dundee 1828 

Philip, Robert, Merchant, Leith 1844 



Highland and Agricultural Society of Scotland. — 1847* cxix 

Admitted 

Philip, John, Distiller, Leith 1828 

Pillaiis, James, Regent TeiTace 1709 

Piper, Edward, Edinburgh 1833 

Pitcairn, John, of Pitcairns 1 815 

Pitcairn, John, Junior, of Pratis 1841 

Playfair, William Henry, Architect, Edinburgh 1824 

Plummer, Charles, of Sunderlandliall 1842 

Pollexfcn, James R., of Oairston, W.S. 1841 

Pollock, Arthur, Merchant, Grangemouth 1815 

Pollock, John, Merchant, Glasgow 1838 

Pollok, Allan, yr. of Faside 1844 

Pophain, Strachan Irvine, Ardchattan Prioi^% Bonaw 1843 
Pringle, Alexander, of Whytbank 1821 

Pringle, Major David, of Carriber 1 842 

Pringle, Captain James, R.N., of Torwoodlee 1820 

Proctor, William D., Glammis, Factor on the Strathmore 

Estate 1829 

Purvcs, James, Thurdistoft, Caidmess 1839 

Piirvcs, John, younger of Kinaldie 1844 

Q 

tQuEENSBEaBY, The Most Noble John, Marquis of 1825 

R 

^Richmokd and Lennoz, His Grace Charles, Duke of, K.G. 1 838 
tRoXBUBGiXE, His Grace J amesHenry Robert, Duke of, K.T* 1 837 
tRosEBEBY, The Right Honourable Archibald John, Earl 

of, K.T. 1806 

Rosslyn, The Right Honourable James Alexander, Earl of 1 835 
Ranfubly, The Right Honourable Thomas, Earl of 1838 

Eeidhaven, The Right Honourable John Choxles, 

Viscount 1 842 

Ruthven, The Right Honourable James, Lord 1810 

Rollo, The Right Honourable William, Lord 1838 

Ruthebfubd, Right Honourable Andrew, of Lauriston, 

M,P., Lord Advocate for Scotland 1845 

Robebxson, The Honourable Lord 1816 

Ramsay, Sir James, of Banff, Bart. 1823 

Rjbbell, Sir James Milles, of Adnamurchan and Sunort, 

Bart. 1808 

Ramsay, Sir Alexander, of Balmain, Bart. 1813 

Rabglzffe, Sir Joseph, of Millshridge, Bart., Yorkshire 1820 
Righabbson, Sir John Stewart, of Pitfour, Bart. 1823 

Russell, Major-General Sir James, of Ashiesteil, E.C.B. 1823 
Rose, Major-General Sir John, of Holm, K.C.B. 1831 

Bail ton, Edward, Oakfield, Glasgow 1832 
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JJst of Memhirs of .he 


Atimittid 

Rainy, George, of Rasuy 18 16 

Bait, D. C., Goldsniitli, Glasgow 1838 

Ralston, Adam, Kilcliiren 184>l 

Ralston, Alexander, Dundutf 1841 

Ralston, Robert William, younger of Glcncllrig 1 840 

Ramsay, Alexander, of Dcmciara 1806 

Ramsay, Captain Thomas, Balmain 1828 

Ramsay, William Ramsay, of Baruton 1831 

Ramsay, Robert Balfour Wardlaw, of Whiteliill 1841 

Raiusnv, Professor William, Gla«-go\v 1844 

Ramsay, William Burnett, of Banchory Lodge 1841 

RaHkcn, Bryce Macmiirdo, Procurator-Fiscal of Oikney 1841 
Rankcn, George, Dnimley, Ayrehhe 1839 

Rankon, James, of Glenlogaii 1845 

Rankcn, '1 liomas, S.S.O. 1 838 

Rankcn, Patrick, of Mavisbauk 18 44 

Rankcn, William, M.D., Roddinghcad 1836 

Ranuie, Thomas, Birdsbank 1842 

Rashleigh, William, of Alonabilly, M.P., Cornwall 1837 

Rathbone, Basil, of Woodcroft, Lancashire 38 46 

Rattray, Kobert Clerk, of Craigliall Rattray 1826 

Rattray, Thomas, younger of Brewlands 1834 

Reid, Charles G., W.S. 184 4 

Reid, Br, Ba^id Boswell, London 1833 

Reid, Bavid, Ellaiireacli, InTcrness 1845 

Reid, Ellcrington, Kilcolinkill 1847 

Reid, Gabriel, Kilcolmkill 1820 

Reid, J ohn, of Leith fold 1841 

Reid, John, of Annficld 184 4 

Reid, Robert, Sider House, Sutherland 1847 

Rennie, Archibald Hill, of Ba11ilic»^k 1839 

Rennie, Robert Walker, lucliira, Factor on the Estate of 

Pitfour 1827 

Rennie, William, Banker, Maybole 1836 

Renton, James, of Greystonelces 1841 

Renton, John Cam])bcil, of Lamberton 1830 

Rliind, Josiah, Provost of Wick 1830 

Rhind, Macduff, Advocate 1843 

Richardson, James, Wine Merchant, Edinburgh 1833 

Richardson, Julin, W.S« 1842 

Richardson, Ralph, Merchant, Edinburgh 1828 

Richardbon, Robert, Merchant, hdinbuigli 1837 

Richardbon, William, Banker, Lockerbie 1813 

Richardson, Wiilium, Seed Mer hunt, Edinburgh 1843 

Ricknmii, Thomas, Architect, Binningham 1831 

Riddel, Cunipbell B., Ad\ocate 1810 
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RicldoII, Cliai'lcs^ of Musclcc 1831 

Riddell, Jolm, Advocate 1817 

Riddell, Thomas Millc*?, younger of Ardiiamurchan and 

Sunart, Lieutenant 7tli Dragoon Guards ISIS 

Ritchie, Robert, Engineer, Ediuburgh 1833 

Ritchie, Thomas, Bowhouse Farm 1838 

Roberton, James, Ladyrig 1841 

Robertson, Alexander, W*S. 1 825 

Robertson, Alexander, Woodside 1842 

Robertson, Andrew, Surgeon, Indego 1832 

Robertson, Charles, Buttergask 1836 

Roberston, Charles Gordon, Advocate, Sheriff-Substitute 

of Kincardine 1842 

Robertson, David, of Ladj^kirk 1842 

Robertson, David, Aberdeen 1847 

Robertson, Captain George A., H.E.LC.S. 1817 

Robertson, George, one of the Deputy-Keepers of the 

General Records of Scotland 1819 

Robertson, George Duncan, of Strowan 1839 

Robertson, Henry, of Borland 1832 

Robertson, James, Factor for the Duke of Argyll 1 836 

Robertson, James Stewart, of Edradynate 1811 

Robertson, James Saunders, W.S. 1816 

Robertson, James Walker, Coptain, R.N. 1 823 

Robertson, Captain John, Edinburgh 1825 

Robertson, Laurence^ Cashier for the Royal Bank, 

Glasgow 1828 

Robertson, Robert, of Auchlceks 1828 

Robertson, William, of Kinlochmoidart 1826 

Robertson, William, W.S. 1834 

Robertson, Alexander Tuglis, yr. of Aultiia&kiach 1 839 

Robertson, Arthur John, of Inches 1840 

Robertson, Robert, yr. of Auchlocks 1845 

Robertson, Stc^\’art, yr. of DcrcuHch 1843 

Robertson, William, of Laiichopc 1 844 

Robson, Charles, Luvdonhiw 1841 

Rodger, Robert, Merchant, Glasgow 1 838 

Rogers, George, Kilconqnhar Mains 1842 

Rollaud, Adam, of Gask and Airds 1837 

Rose, James, W.S. 1839 

Ross, Alexander, Invcrlcith Row, Edinburgh 1844 

Ross, J. B., yr. of Strathgarvo 1839 

Ross, Licut.-Colonel James Kerr, of Lawienco Paik 1839 

Ross, Licut.-Colonel Hugh, of Tyndrish 1844 

Ross, Hugli, Tacksman of llumbcrston 1 839 

Ross, George Clerk, of Ciilgniff 1840 
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Bussell, John, one of the Fnndpal Clerks of Session 1806 
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♦SuTHEKLAND, His Grace George Granville, Duke of, K,G. 1813 
Sutherland, Her Grace Harriet, Duchess of 1834 

tSELKiBK, The Bight Honourable Dunbar James, Earl of 1830 
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Scarth, Robert, of Scarth 1843 
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Scott, Alexander, Craiglockhart 1844 

Scott, Carteret G., of MaJlony 1842 

Scott, Charles, Merchant, Greenock 1831 

Scott, David, H.E.LCS. 1823 

Scott, C^aptain George, of Wooden ^ 1844 
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Shaud, John, W.S. 1844 

Sliand, Robert, Advocate, Aberdeen 1840 
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Shaw, Charles, SlierifF-Substitutc iii Skye 1835 

Shaw, David, W.S., Ayr 1 836 

Shaw, Patrick, Advocate 1835 
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Shepherd, James, W.S. 1828 

Sheriff, Charles, Sheriff-Substitute, Duufermline 1829 

Sherriff, David, Baniyards 1837 
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Sim, William, Tacksman of Diummond 1839 

Simson, George, younger of Pitcortliie 1841 

Simpson, Alexander, Helmsdale 1821 

Simpson, Alexander Horatio 1830 

Simpson, Alexander, Teawig, Beauly 1846 

Simpson, Robert, of Cobairdy 1839 
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Sinclair, Alexander, H.E.I.C.S. 1839 

Sinclair, Dugald, Kilchamaig 1826 

Sinclair, James, of Fors<! 1830 

Sinclair, John, of Locbaline 1834 

Sinclair, J ohn, of Redcastle 1837 

Sinclair, John, In^eihagcraig, Tyndrum 1845 

Sinclair, Robert, Merchant, Greenock 1826 

Sinclair, William James John Alexander, of Fiesnick 1843 
Sitwell, William, Dunmorc Park, Stnlingshirc 1815 

Skelton, George, of invemettie Lodge 1837 

Skene, George, younger of Bnbislaw, Advocate 1831 

Skene, Patrick George, of Ilallyards 1825 

Skene, William F , W,S. J 831 

Skinner, Captain C. G. Maegrogor, Belfast 1823 

Skinner, James, at Drumin, Factor to the Duke of Rich- 
mond 1827 

Skirving, Robert Scot, of Cairpton 1816 

Sligo, John, of Carmylc 182? 

Smail, William Archibald, of Overmaius 1816 
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Small, Patrick, of Dimancan 1826 

Small, William, Merchant, Dundee 1843 
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Smith, James, of Jordanhill 1823 

Smith, James, Agricultural Engineer, London 1821 

Smith, James, Architect, Glasgow 1838 

Smith, Janies, of Olrig, Caithness 1839 

Smith, James Graliam, Oraigend 1845 

Smith, John, of Craigend 1845 

Smith, John, of Crutherland, LL.D. 1838 

Smith, John, Factor for Lord Douglas, Harecraig, Dundee 1843 
Smith, Robert, Stafford Street, Edinburgh 1839 

Smith, Thomas, Banker, London 1798 

Smith, Thomas, at Pcndllan 1834 

Smith, William, of Caibeth-Guthrie 1823 

Smyth, Robert Gillespie, of Gibliston 1834 

Smythe, Robert, of Metlivcn 1840 

Sm 3 i;he, William, Advocate 1843 

Smollett, Alexander, of Bonhill, M.P. 1826 

Somerville, Samuel, of Amphorlaw, M.D.| Edinburgh 1841 

Somerville, Samuel hlay, of Broadfield 1845 

Somerville, James, Merchant, Glasgow 1838 

Somerville, Thomas, of Greenfield 1 845 

Souter, Francis George, Dum House, Banffshire 3 840 

Spear, Robert, of Culdaes and Bombrae 1838 

Spear, Thomas, of Blackstone 1838 

Speid, James, of Fornctli ^ ^ 1843 

Speirs, Graham, Advocate, Sheriff of Edinburghshire 1836 

Speirs, Thomas Diindas, Eldcrslic ■ 1838 

Speus, William, Manager of the Scottish Amicable Assu- 
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Spottihwoode, John, of Spottiswoode 1812 

S])ottiswoodc, James Brodie, of Muircbk 1834 

Sprot, James, of Spot 1830 

Sprot, John, Rutland Square, Edinburgh 1830 

Sprot, Mark, of Garnkirk 1820 

Sprot, Mark, of Riddell 1830 

Sprot, Thomas, W.S. 1826 

Stables, William Alexander, of Park 1836 

Stavcit, Thomas, of Hosccoat 1827 

Steele, William, Advocate 1828 

Stein, Charles, of Ilattonbum 1837 

Stephen, Moses, of Bcllahouston, Advocate 1832 
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Stevenson, Alexander, Banker, LangLolm 188U 

Stevenson, Andrew, late Minister Plenipotentiary from the 

United States of America, Ilonoraxy Member 1830 

Stevenson, Duncan, Printer to the University of Edinburgh 1 824 
Stevenson, Captain Hugh, late Argyleshire Militia 1805 

Stevenson, John, Oban 1 842 

Stevenson, Nathanael, of Braid wood 1838 

Stevenson, Robert, Civil-Engineer, Edinburgh 1807 

Stevenson, Thomas, Merchant, Leith 1831 

Steuart, Andrew, of Auchlunkart 1845 

Steuart, Alexander, of Dercullich 1 805 

Steuart, Archibald Setop, Alloa ] 835 

Steuart, Claude Scott, Portland Place, London 1843 

Steuart, James, W.S. 1842 

Steuart, William, of Glenormiston 1 833 

Stewart, Charles, Solicitor, Inverness 3 840 

Stewart, Charles, of Ardsheal 1 840 

Stewart, Charles, of Hillside 1823 

Stewart, Charles, Chesthill 1834 


Stewart, David, Great Russell Street, Bloomsbury, 
London 

Stewart, Donald, Luskintyre 

Stewart, Captain Dugald 

Stewart, Geoi^, Kirkchrist, Kirkcudbright 

Stewart, George Drummond, of Braco Castle 

Stewarl^ Henry, of St. Fort 

Stewart, Henry Black, of Balnakieley 

Stewart, Captain Houston, of Gart, R.N. 

Stewart, James. Tacksman of Doskie and Delmore 

Stewprt, James, Merchant, Greenock 

Stewart, James Hope, of Gilloubie 

Stewart, John, of Belladrnm 

Stewart^ John, of Dulguisc 

Stewart, John, of Findynate, M.D., R,N. 

Stewart, John, of Biniiy 
Stewart, John, of Crossnionnt 
Stewart, John, of Achadashenaig 
Stewart, John Lorn, of Glcnbiickio 
Stewart, John, Gabrocli IIilI, Glasgow 
Stewari^ John Henry Fraser, yr. of BcIIadrum, 24th 
Regiment 

Stewart^ Major Ludovic, Pittyvaich 
Stewart, Mark S., of Southwick 
Stewart, Robert, of Ardvorlicli 
Stewart, Robert, of Carfin, W.S. 

Stewart, Robert^ of Parson’s Green 
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Ste^vart, Robert Ilawtlioni Johnstone, yr. of Phy^ll 1846 
Stewart, Samuel M'Dowall, Buchanan Street, Glasgow 1845 
Stewart, Stair II., of Phvs?iU and Glasserton 1828 

Stewart, William, Sheriff- Olmk, Kincardineshire 1825 

Stewart, William, Ballaterach, Ballater 1829 

Stewart, William, Blackhouse, Largs 1844 

Stewart, William, of Sliambelly 1845 

Stirling, General A. Graham, of Duchray and Auchylc 1801 
Stirling, Alexander Gartshoie, of Craigharnet 1818 

Stirling, John, of Kippendavie 1833 

Stirling, J. D. Morris, of Blaekgrange 1841 

Stirling, Thomas Graham, of Strowan 1839 

Stirling, William, of Content 1823 

Stirling, William, yr. of Keir 1841 

Stirling, William Moray, of Abercairny 1 825 

Stocks, David, of Invernyto 1 836 

Stocks, James, Land-Surveyor, Kinross 1837 

Stodart, George Tweedie, of Oliver, W.S. 1839 

Stodart, John, Cartland Mains 1829 

Stoddart, Alexander, of Ballendrcck 1829 

Stott, Gibson, of Ballocli Castle 1832 

Strang, William, Lopness, Orkney 1819 

Straton, George Thomas^ of Kirkside 1842 

Stronach, John, Fife Keith 1823 

Stronach, William, ArdmcHie, Royal Engineers 1840 

Stuart, Alexander, of Laithers 1 835 

Stuart, Charles, of Ballahulish 1827 

Stuart, Captain John, of the Princess of Wales Excise 

Yacht 1809 

Sturrock, John, Banker, Dundee 1843 

Sutheiland, Captain Georgo Mackay, of Aberarder 1832 

Sulberland, James, Distiller, Tacksman of Aldourie 1839 

Sutborland, William, Ulbstor, Caitbness 1839 

Swinburne, Colonel T. R., of Marcus 1843 

Swinton, Archibald, Advocate, I’rofessor of Civil Law, 

Edinburgh 1841 

Swinton, George, II.E.I.C.S. 1834 

Swinton, John, Invcrlcitli Place ^ 1810 

Syme, James, Professor of Clinical Surgciy, University 

of Edinburgh 1838 

Symers, Colin, of Kingskettle 1843 

Symers, John, Banker, Dundee 1843 

T 

tTwEBUPALis, Most Noble George, Marquis of, K.T. 1809 

Tbaquaib, The Right Ilononrable Charles, Earl of 1811 
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Tmt, George, Advocate 1 808 

Tait, James, Banker, Kelso 1846 
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Tawse, John, Advocate, Secretary to the Society for 
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Taylor, RoWt, of Kirktonhill 1837 

Taylor, William, North Queensferry 1828 

Tennant, John, of St Rollox 1833 

Tennant, Charles J, St. Rollox, Glasgow 1838 

Tennant, Hugh, of We’l Park, Glasgow 1838 

Thom, Robert, of Ascog 1818 

Thom, Robert, yr. of Ascog 1844 

Thoms, Peter, Merchant, Dundee 1843 

Thoms, Alexander, of Rumgay 1 842 

Thomson, Alexander, of Banchory 1821 

Thomson, Alexander, Banker, Greenock 1825 

Thomson, Alexander, of Whiteriggs 1838 

Thomson, Arthur, Agent for Bank of Soc^and at Aberdeen 1841 
Thomson, George, of Bumhouse, Advocate 1836 

Thomson, James, Kimmerghame Mains 1 828 

Thomson, John, Bookseller, Edinburgh 1811 

Thomson, John, Craigie 1836 

Thomson, John, Charlotte Square, Edinburgh 1833 

Thomson, John, Inverness 1836 

Thomson, Peter, Hangingsido 1838 

Thomson, Robert, Advocate, Sheriff of Caithness 1835 

Thomson, Thomas, Advocate, Principal Clerk of Session 1 807 
Thomson, William, of Woodhouse 1 828 

Thomson, William, of Pleasaucc 1843 

Thomson, William, Charlotte Square, Edinburgh 1 844 

Thomson, William Thomas, Manager Standard Assurance 

Company, Edinburgh 1841 

Thorburn, David, of Cargenholm 1845 

Thorbum, Kenneth M‘K., W.S. 1842 

Thieshie, David Scott, W.S. 1824 

Threshie, Robert, of Bamharrocli 1835 
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Tod, Hugh, W,S. 1817 



Highland and Agrkvliurcd Society of 


CXXIX 


Admitted 


Toil, John, of Finnicli Mellige, Dunibaiton 1838 
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Torrie, Thomas Jameson, Advocate 1837 

Traill, George, of Ratter, M.P. 1822 

Traill, George William, of Viera, Hanover Square, 

London 1840 

Traill, Thomas Stewart, M.D., Piofessor of Medical Ju- 

ri3j)iiidcuce in the University of Edinburgh 1834 

Traill, William, of Woodwiek, Oikney 1821 

Traquair, Ramsay II., Coliiiton 1846 

Trotter, Arohibaid, of Drydeu, 1845 

Trotter, Cliailes, Regent Terrace 1841 

Trotter, Captain Robcit Knox, of Ballindcan 1829 
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Trotter, Richard, of Moitonhall 1836 

Trotter, Thomas W^S. 1828 

Turnbull, Archibald, of Bellvvood 1826 
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Turnbull, John, yr. of Abbey St. Bathans, W.S. 1844 
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Tytler, James, of Woodhouselee 1840 
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Unwin, William Heathcot, Allean Cottage, Pitlochxy 1839 
Ure, James, Maryborough, Ross-shiro 1839 

Urquhart, Beauchamp Colclougli, of Byth and Meldrum 1834 
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Vore, W. E, Hope, of Craigiehall and Blackwood, Grena- 
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Warner, Patrick, of Ardccr 1811 
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Wemyss, James, of Wemyss-hall 1841 
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Wood, Wjlltote Is CMins, of Keithock 184 1 

Woodbuw^ WiBbw, Commiswoner on the estates of 

Nithsdale and Terregles 3 829 

Wooly, l^chgrd, late of Wester Miy 1821 

Wright, Major-General, Royal Engineers 1833 

Wright, James, of Lawton 1817 

Wright, James, St. Vincent Street, Glasgow 1830 

Wright, Thomas Gothric, Auditor, Com t of Session J 82 4 

Wyld, Jam^ of Gdaton 3 802 

WyUe, Dari^ Circmt^OIerk of Justiciary, Edinburgli 3825 
Wylie, James, Factor for the Marquis of Breadalbaiie 1833 

Y 

Yeats, William, yr. of Aquhamey, Advocate, Aberdeen 1838 
Yorstoun, W31iom Grierson, of Ganoch 1828 

Yonng> Harry, of Cleish ] « j 2 

Young, James, Land-Surveyor, Pitfbur 18411 

Young, Samuel D., late of GuIIyhill 3 823 

Young, William, W.S. j 821 

YuiJle, Andrew Buchan^, of Darloith 3838 

Yule, John, Factor to Sir James Graham of Nctberhy. 

BBrt,M.P. J828 

Yule, Captain Patrick, Royal Engineers 1827 

„ Z 

Zetlakb, The Right Hon, Tlionia*!, Eail of 18 JO 






